
Agricultural Research Institute 

PUSA 




JOURNAL 

OP 

THE CHEMICAL SOCIETY. 


ABSTRACTS OF PAPERS 

ON 

PHYSICAL, INORGANIC, MINSSRi^iGlCA4,,V 

AND ^ t 

ANALYTICAL ,522 


fiommitltt 0f ^nblitalimi 

T. M. LowbtSiS 
J. I. 0. Masson, " 


Ld. 


A. J. Allmand, M.C., D.Sc. i 

(). L. Brady, D.Sc. 

A. W. Crossley, O.M.G., C.B.E., ! 
D.Sc., F.R.S. 

C. H. Descii, D.Sc., Ph.D. 

M. 0. Forster, D.Sc., Ph.D., F R.S. 

J. T. Hewitt, M.A., D.Sc., Ph.D., 

F 1:^£ 

J. C.MvinbJJ O.B.E., D.Sc., F.R.S. 

C. A. Keane, D.Sc., Ph.D. 


G. T. Morgan, O.B.E , D.Sc., F.R.S. 
T. S. Patterson, D.Sc., Ph.D. 

J. 0. Philip, O.B.K., D.Sc., Ph.D., 
F.R.S. 

N. V. SiDGWiCK, M.A., Sc.D. 

J. F. Thorpe, C B E., D Sc., F.R.S. 
Sir James Walker, D.Sc., LL.D., 
F.R.S. 


<f bxtors: 

J. 0. Cain, D.Sc. 
A, J. GpwEEnaway. 


€Mtor: 

Clarence Smith, D.Sc. 


A. A. Eldridge, B.Sc. 


G. Barger, M.A., D.Sc., F.R.S. 

J. 0. Drummond, D.Sc. 

H. J. Evans, B.Sc. 

W. Godden, B.Sc. 

C. R. Harington, B.A. 

C. K. Ingold, D.Sc, 

K. Kashima. 

J. Kenner, D.Sc., Ph.D^ 

W. 0. Kermack, M.A., B.Sc. 

H. King, D.Sc. 

S. I. Levy, B.A., B.Sc. 

G. F. Morrell, D.Sc., Ph.D. 

J. R. Partington, M.B.E., D.Sc. 


InWcr: ^ 

Margaret Lb Pla, B.Sc. 

^il^tradors: 

T. H- Fopw «« 

G. 1 
E. 1 

\IT * 


L. J, 

R. Htedman, 15.Sc. 

D. F. Twiss, D.Sc. 

J. C. Withers, Ph.D. 

H. Wren, M.A., D.Sc., Ph.D. 

S. S. ZiLVA, D.Sc., Ph.D, • 


1921. Vol. CXX. Part 11. 


• LONDON: 

GFRNET & JACKSON, 33, PATERNOSTER ROW, E.C. 4. 

1921. 



Abstractors of the Journal of the Society of Chemical Industry^ 

who have contributed to this volume. 

S. S. Austin. 

A. (1. POLLAIIP. 

L. A. Coles. 

A. H. Powell. 

A. J. Hall. 

11. C. Rkynard. 

0. Irwin. 

A. B. Sea RLE. 

J. H. Johnston, M.Sc. 

, ,1. S. 0. Thomas, B.Sc. 

J. 11. liANE. 

D. WOODROPFE. 

C. A. Mitchell, M.A. 

W. Payman. 

W. J. Wright. 

PfllNi'£U IN GUKAI’ liUJIAIN HV 
BUNGAY, 

11 1 < n\Tjf> Clav & Sons, Lighted, 

SLFyoi.lv. 



JOURNAL 


OP 

THE CHEMICAL SOCIETY. 

ABSTRACTS OF CHEMICAL PAPERS PUBLISHED IN 
BRITISH AND FOREIGN JOURNALS. 

PART IT. 


General and Physical Chemistry. 


The Molecular Refraction Coefficient, its Additivity 
Character and its Use for Determining Constitution. II. 
The Calculation of Refractive Indices of Aromatic Hydro¬ 
carbons. Fritz Eisbnlohb {Ber., 1920, 53, [R], 2053—2063).— 
In a previous paper (A., 1920, ii, 717) it was pointed out that the 
‘^molecular coefficient of refraction,” is more sensitive to 

constitutive changes in the molecule than the generally employed 
'‘molecular refraction.” A study of the aromatic hydrocarbons 
of the benzene series shows that the value of the coefficient depends 
on the relative positions of the substituting alkyl groups in the 
ring. The observed values exceed those calculated from the atomic 
values of the constituent atoms, after allowance has been made 
for ring formation, by an amount which is termed the E value. 
When the E values associated with a limited number of groupings 
are known, for example, two methyl groups in ortho-, meta-, or 
para-positions, three methyl groups in 1:2:4-positions, etc., it 
becomes possible to calculate the E value, and consequently the 
molecular coefficient of refraction and refractive index, of any 
hydrocarbon of the series. A number of typical examples of such 
calculations are given. E. H. R. 

The Dispersion of the Refraction of Hydrocarbons. 

E, Dabmois {Compt. rend., 1920, 171, 952—955).—The specific 
dispersion of a substance is defined as being the ratio An/ts?, where 

^ voih oxx. ii. 1 
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is the difference in the refractive indices for and and 
d is the density at the same temperature. The value of this ratio 
is apparently constant within one or two units for each type of 
hydrocarbon, and thus serves to distinguish between saturated, 
unsaturated, and benzenoid hydrocarbons. The value of ^njd in 
the case of unsaturated hydrocarbons increases with the number 
of ethenoid linkings in the molecule. W. G. 

EfEect of Concentration on the Spectra of Luminous 
Gases. T. R. Merton (Proc. Boy, Soc., 1920, [ii], 98, 255—260). 
—^There are many cases in which the relative intensities of the 
lines in a mixture of two gases are altered by the inclusion of a 
condenser and spark-gap in the electrical circuit. The phenomena 
have been attributed to changes in the electrical conditions, but 
experiments described indicate that the ultimate cause may be an 
alteration of the relative proportions of the two gases in the 
capillary of the discharge tube. 

The broadening and enhancement of certain lines in the case of 
sodium and lithium when one element is added to the other have 
been referred to temporary association of atoms of the two 
elements, but experiments with these elements seem to exclude this 
expla..«ation. J. R. P. 

Excitation of the Spectriun of Helium. K. T. Compton 

and E. G. Lilly (Asirophys, J,, 1920, 62, 1—7).—A discussion 
of the minimal voltage required for the excitation of the different 
components of the helium spectrum. Radiation is excited by a 
stream of electrons emitted by an incandescent tungsten wire, and 
drawn through the gas to a nickel disk anode by a field which 
can be varied between 0 and 120 volts. Observing proper precau¬ 
tions, it was possible to obtain a brilliant helium spectrum free 
from all impurities, including hydrogen, neon, and the vapours of 
mercury and water. The band spectrum, very intense under these 
conditions, is thus conclusively shown to belong to helium. The 
band spectrum and the singlet and doublet series appear simul¬ 
taneously at 25*5 volts with low pressures and at voltages as low 
as 20 with higher pressures and current densities, pressures up to 
24 mm. being used. The corresponding voltages for the enhanced 
line at A 4686 A. are 80 and 55 volts. These results indicate that 
the minimal voltages for the excitation of the normal helium atom 
by a single electronic impact are 25*5 and 80 volts, but when 
multiple impacts assist, the corresponding voltages may drop to 
20 and 55, but no lower. The last value agrees with that pre¬ 
dicted by the Bohr theory for the energy necessary to displace the 
second electron from a singly ionised helium atom. The fact that 
after striking the arc it can be maintained on as little as 8 volts 
by using high currents indicates that in an intense discharge a 
large proportion of the atoms is in an abnormal state, and there¬ 
fore requires less energy for excitation. The relative intensities 
of the different components of the spectrum change with varying 
conditions. As the voltage is increased, the sharp, subordinate 
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beries becomes relatively weaker. As the pressiire is iucreased, the 
band spectriim becomes stronger and the enhanced line weaker. 
The former is stronger near the cathode, the latter near the anode. 
The addition of a trace of neon caused the neon lines w 5331 A. 
and 5431 A. to appear with remarkable intensity. 

Chemical Abstracts. 

A Band Spectrum from Mercury Vapour. C. D. Child 

(Scienccy 1920, 62, 248—249).—A continuous spectrum is produced 
by mercury vapour which is condensing by means of a low-voltage 
discharge obtained from a transformer of a Wimshurst machine. 
The spectrum is independent of the purity of the mercury or of 
the material of the electrode or glass. The glow lasts about 
0*001 second, and the radialors do not bear charges. 

Chemical Abstracts. 

Spark Spectra of Mercury, Copper, Zinc, and Thallium 
in the Extreme Ultra-violet. L^on Bloch and Eugene Bloch 
{Compt, rericL, 1920, 171, 909—912).—The spark spectrum of 
mercury between A1650 and 1400 is given, and thirty-six new 
lines are reported. The spectrum for copper is given between 
A = 1790 and 1543, and seventeen new lines are recorded. ^^The 
spectrum of copper is terminated by a characteristic group of four 
lines at A = 1552*3, 1550*2, 1548^’0, and 1543*0. The spark spectrum 
of zinc between A = 1850 and 1445 shows twelve new lines. The 
spark spectrum of thallium between A = 1840 and 1477 is given, and 
contains thirteen new lines. W. G. 

Extension of the Ultra-violet Spectrum. K. A. Millikan 

(Astrophps. 1920, 62, 47—64).—The extreme ultra-violet spec¬ 
trum has been extended to A 202 A. The source was a high- 
potential spark, discharged in high vacuum. The vacuum was 
maintained at less than 10“^ mm. by means of a mercury diffusion 
pump, operated continuously. The current was furnished by the 
discharge of Leyden jars at a potential of several thousand volts. 
In such high vacua it was necessary to keep the electrodes at a 
distance of 0*2 mm. or less, in order to spark between metals, 
though carbon electrodes could be separated by 1 or 2 mm. The 
spectra were photographed by means of a concave grating of 83 cm. 
focal length. The grating was ruled with the exacting require¬ 
ments of this investigation in view. The spectra of carbon, zinc, 
iron, silver, and nickel have been extended to AA 360*5, 317*3, 
271*6, 260, and 202, respectively. Excellent illustrations of the 
extreme ultra-violet vacuum spark spectra of carbon, zinc, iron, and 
nickel are shown. Evidence is presented for believing that the 
whole spectrum which the carbon atom is able to emit, up to and 
including its A-radiations of the so-called A-series, has now been 
obtained. Various formulae for predicting the position of this 
series are discussed. Previously, no lines of the X-series of any 
element with an atomic number less than 30 had been identified. 
The conclusion is drawn that high-potential vacuum sparks are 

1—2 
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sources of A"-rays;l[i fact, X-rays were observed in these sparks by 
the usual means. Chemical Abstbacts. 

Wave-lengths longer than 6500 A. in the Arc Spectra of 
Seven Elements. C. C. Kiess and W. F, Meggers (Bur, 
Standards, Bull., 1920, 16, 61—73; Sci. Paper 272). —^The con¬ 
cave grating spectrograph of the Bureau of Standards was used 
in photographing the yellow, red, and infra-red arc spectra of 
titanium, vanadium, chromium, manganese, molybdenum, tungsten, 
and uranium. The photographs were made on plates sensitised to 
the red and infra-red rays with pinacyanol and dicyanin. The 
wave-lengths of about 200 lines in the arc spectrum of titanium 
were measured between the limits 5500 A. and 9743 A., 250 lines 
to 9522 A. in vanadium, 130 lines to 9734 A. in chromium, 193 
lines to 9576 A. in manganese, 545 lines to 9721 A. in molyb¬ 
denum, 478 lines to 9159 A. in tungsten, and 680 lines to 9530 A. 
in uranium. Many of the measurements represent wave-lengths 
of heads of bands which are especially prominent in the spectra of 
titanium, vanadium, and chromium. Impurity lines were 
eliminated from the tables so far as known, those not identified 
being brought together in a separate table. Lines the wave-lengths 
of which agree with those in the series spectrum of oxygen were 
repeatedly observed in the spectra of arcs in air. Frequency 
differences which are suspected of being constant were found in 
each of the spectra. Chemical Abstracts. 

Elements in the Sun. (Paper B.) Mbgh Nad Saha (Phil. 
Mag., 1920, [vi], 40, 808—824).—No evidence of the existence of 
the following elements in the sun has been obtained: rubidium, 
caesium, nitrogen, phosphorus, boron, antimony, bismuth, arsenic, 
sulphur, selenium, thallium, praseodymium. Doubtful indica¬ 
tions of the following have been obtained: radium, elements of the 
inert group, except helium, osmium, iridium, platinum, ruthenium, 
tantalum, thorium, tungsten, uranium. The following are repre¬ 
sented by faint lines in the Fraunhofer spectrum: potassium, 
copper, silver, cadmium, zinc, tin, lead, and germanium. Chlorine, 
bromine, iodine, fluorine, and tellurium have not been investigated. 

It is usually assumed that elements of which no indications are 
found in the Fraunhofer or flash spectra are totally absent from 
the sun. The view is urged, however, that the varying records of 
different elements in the Fraunhofer spectrum may be regarded as 
arising from the varying response of these elements to the stimulus 
arising in the sun. T&s stimulus is the same for all elements, 
namely, a temperature of 7500° abs., but, owing to differences in 
internal structure, elements will respond in different degrees to 
this stimulus. This theory is examined from the point of view of 
the ionisation potentials of the various elements. J. E. P. 

Absorption of some Diatomic Gases in the near Infra¬ 
red. Elmer S. Imes (Astrophys. 1919, 60, 261—276).—^The 
importance of the study of absorption bands of gases in the near 
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infra-red arises, first, from the information g|F6n with regard to 
the structure and mechanics of the molecule, including inferences 
as to atomic structure, and, secondly, in the new application and 
test of the quantum theory extended to the rotational energy of 
molecules. A summary of the theory and previous work is given. 
More extended and more accurate data are obtained of the 
absorption bands of hydrogen fluoride, chloride, and bromide 
Tables and curves are presented showing the bands of hydrogen 
chloride at 1’76 ju and 3*46^ in great detail, and giving for 
hydrogen bromide a similar band at 3*9 ^ resolved into its quantum 
lines, and, for hydrogen fluoride, a band at 2*5 ja, which has not 
been studied before. The positions of the absorption maxima are 
determined with an accuracy of several Angstrom units. From 
experimental results, the lengths and moments of inertia of these 
three molecules are computed: Zx 10®=0‘94,. 1*28, and 1*42, and 
1x10^® = 1*37, 2*64, and 3*27 for hydrogen fluoride, chloride, and 
bromide respectively. Instead of perfect symmetry of maxima, 

• that is, arithmetical progression in the frequencies of the maxima, 
there is a gradual increase in the frequency difference between two 
adjacent maxima in the infra-red in the direction of longer wave¬ 
length, indicating that the vibration frequency of the atoms in 
the molecule is dependent on the rotation frequency of the mole¬ 
cule. Kemble (A., 1917, ii, 402) advanced the theory that if the 
amplitude of vibration of the molecule is that required by even a 
single quantum, the infra-red absorption bands should be accom¬ 
panied by faint harmonics. Doublets agreeing approximately with 
the predictions were previously found, and inexact verification was 
explained by errors in dispersion curves. Only one harmonic, in 
the case of hydrogen chloride, was observed in this work, the ratio 
being 1*963:1 instead of the expected 2:1, that is, the harmonic 
is 0*033 /i further in the infra-red than the predicted position. 

Chemical Abstkacts. 

Spectro-chemical Study of the Allyl- and MethylalyllcvoZo- 
hexan-2-ones. R. Cornubbrt {CompL rend,^ 1920, 171, 

919—921, 1060—1062).—The values of the refractive indices, 
and the densities, Df^, of the a-allyl derivatives of cycZohexan- 
one, and of a-, 0-, and y-methylcycZohexanones, are given. For 
each series of ketones there is an alternation in the variation of 
the density with respect to the number of alkyl groups in the 
a-position. In every case, the ketone with three alkyl groups only 
shows a slight increase in its refractive index over that of the next 
lower member. The formation of a "double” group of the type 
ORRI causes a depression of the molecular refraction, whilst the 
formation of a "single” group of the type CHR! is without 
appreciable influence on its value. 

Starting with 1:1:3; 3-tetramethylc.ycZohexan-2-one, and 
replacing the methyl groups one at a time by an allyl group, the 
effect on the molecular refraction has been observed. The results 
show the absence of any influence due to dimethyl groups, but the 
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marked effect due. to diallyl groups. The data given support 
Auwers’ theory on the influence of double groups on the value of 
the molecular refraction. W. G. 

Colour and Chemical Constitution. X. A General 
Numerical Solution of the Colour-Constitution Problem. 

James Moir ( Tra / is . Roi /, Sor . S . Afnca, 1920, 8, 303—311. Com¬ 
pare A., 1920, ii, 573).—It is suggested that the influence of 
various substituents on the wave-lengths of absorption bands of 
dyes of the triphenylinethane series is represented by definite 
factors, which are derived as follows. That for for 

example, is obtained from the ratio Abniwimim = 0*9657. Similarly, 
values (in parenthesis) are derived for p-NH., (0*972), ^-methyl 
(1*0245) [giving NHMe (0*9965) and NMe, (1*021)], iV-ethyl (1*028) ; 
for the phthaleins, o-CO^H (1*002), o-Me, -Et, C,H/, -Cl -Br, -I 
(1*013±0*001), y-()Me (0 973), o-OH (1*030), o-OMe (1*037), a-SO^H 
(1*018). Values of a more tentative character, owing to lack of data 
for purposes of control, are also given for a-Br (1*027), 0-Br (1*022), 
y-Br (0*975), fl-COjH (1*012), y-CO^H (0*995), (101), 

y-SOjH (1*027), c-SOjjH (1*010), a-NH^ (1*022), C-Ph (1*026). The 
colour factor for four methyl groups appears also to apply to the 
thiophenazine dyes, since ^Athiouuu gHm/^DiMbnti s 

The factor for replacement of -CHI by -NI (triphenylmethane —^ 
indamine series) is about 1*20. J. K. 

The Light DifEused by Argon. Lord Hayleigh (Coinpt. 
rend,, 1920, 171, 1002).—In connexion with a recent ^aper by 
Cabannes (A., 1920, ii, 722), the author dravs attention to his 
own revised value of 99*1% for the degree of polarisation of the 
light diffused by argon (oomj)dre //y/r/ , li, 574) W. G. 

Dependence of Optical Rotatory Power on Chemical 
Constitution. III. 1 : 4-Naphthylenebisiminocamphor. 

Bawa Kartar Singh and Mahan Singh (T., 1920, 117, 
1599—1601). 

Dependence of Electrical Double Refraction on Tem¬ 
perature. Nikolaus Lyon and Fritz Wolfram {Ann, Physik, 1920, 
[ivj, 63, 739—752).—The dependence of the electrical double 
refraction of ethyl ether, carbon disulphide, and toluene was deter 
mined for various temperatures between 18® and —78*5®, and the 
results compared with the theories of Langevin and of Born. The 
agreement with the theory of Langevin was good, but the values 
calculated by Born s formula were, without exception, higher than 
the observed results. J. R. P. 

The K characteristic Absorption Frequencies for the 
Chemical Elements Magnesium to Chromium. Hugo 

Fricke (Physical R(v , 1920, 16, 202_215).—Photographs show¬ 

ing the discontinuities in the A"-ray absorption bands correspond- 
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mg with the Z>series of the elements from magnesium to chromium 
were studied. The wave-lengths of the more important parts are 
tabulated, and indicate considerable complexity. 

Chemical Abstkacts. 


The Charge on the Atomic Nucleus and the Law of 
Force. J. Chadwick {Phil, Mag,, 1920, [vi], 40, 734—746),—The 
charges on the nuclei of three atoms have been measured by a 
direct method depending on the scattering of a-particles. The 
values found were: platinum 77*4, silver 46*3, copper 29’3, in 
fundamental units of charge. The atomic numbers of these 
elements are 78, 47, and 29, respectively. 

The particles were scattered by causing them to pass through 
thin metal foil in the form of an annular ring subtending a fairly 
wide cone at the source. Both the scattered and direct particles 
were counted on the same zinc sulphide screen under the same 
conditions. In this way, the counting was more convenient, and 
a greater number of particles could be counted than with former 
methods. 

The law of force around the platinum nucleus was tested by 
measuring the dependence of scattering on the velocity of the 
a-particle. The result showed that the inverse square law holds 
accurately in the region concerned, namely, about 10”’^ cm. from 
the nucleus. 

The results obtained, together with those of other experimenters, 
show that, measured from any point in the region between 
3 X cm. and 10“^® cm. from the nucleus of a heavy atom, like 
platinum, the charge is equal to the atomic number, and the law 
of force is the inverse square. It may therefore be concluded that 
no electrons are present in the region between the nucleus and 
the K ring. J. R. P. 


Cathode Fall in Neon. Arthur H. Compton and C. C. Van 
VooRHis {Physical Eev,^ 1920, 16, 492—497).—Measurements are 
made of the potential difference between the cathode and the 
beginning of the positive column when a discharge is passed 
through pure neon, using a number of different metals as cathode. 
The “normal cathode fall,"' or potential difference, between the 
cathode and the cathode glow for normal current is also deter¬ 
mined for several metals. It is found that for normal current 
the potential difference between the cathode and the positive 
column is very nearly proportional to the potential differences 
between the cathode and the cathode glow when different metals 
are used as cathode. The values in volts of the normal cathode 
fall in neon were found to be: with Pt cathode 152, W 125, T1 
125, A1 120, Mo 115, Mg 94, Ca 86, Na 75, and K 68. These 
values are in the order, as far as available data go, of the contact 
potential series, and are consistently slightly lower than the corre¬ 
sponding values in helium. Chemical Abstracts. 
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The Independent Origin of Actinium. Elliot Quixoy 
Adaks (/. Amer, Chem. Soc.^ 1920, 42, 2205—2208).—Piccard’s 
assumption (A., 1918, ii, 6) that the actinium series is derived 
neither from uranium*/ nor from uranium-// do#*s not require, 
as supposed by Soddy (A., 1918, ii, 211), the identity of the periods 
of the first and third. The relation of the uranium, actinium, 
and thorium series becomes more symmetrical if a hypothetical 
isotope of proto-actinium (ekatantalum or uranium-Z) is assumed 
as the parent of actino-uranium by a jS-ray transformation. This 
element and actino-uranium have assigned to them an atomic weight 
235, corresponding with proto-actinium 231, actinium 227, and 
actinium lead 207. The last value agrees well with Honigschmid’s 
value of 206*05 for the atomic weight of uranium lead containing 
approximately 3% of actinium lead. J. E. P. 

Rate of Decay of Actinium and the Transformation 
Relationships of the Actinium Series. Stefan Meter 
(Wien, Anzetqer, 1920, 133; from Ghem. Zeuir., 1920, hi, 761). 
—The half-life peiiod of actinium is calculated to be about sixteen 
and a-half years, and the transformation ratio of the actinium to 
the uranium-radium family to be 4%. H. W. 

Resonance Potentials and Low-voltage Arcs for Metals 
of the Second Group of the Periodic Table. F. L. Mohlbr, 
Paul D. Foote, and W. F. Meggers (J, Opt. Soc. Amer.y 1920, 
4, 364—370).—A four-electrode tube was used, in which a hot 
wire cathode was surrounded by two cylindrical grids and a plate 
The grids, of which one is close to the cathode and the other close 
to the plate, are maintained at the same potential by a metallic 
contact; a variable accelerating field for electrons is used between 
the cathode and inner grid, and the current reaching the plate 
against a small retarding field between the outer grid and plate 
is measured. The ionisation and resonance potentials, in volts, 
were found to be: zinc 9*3, 4*18, 5*65; cadmium, 9*0, 3*95, 5*35; 
mercury, 10*2, 4*76, 6*45; magnesium, 8*0, 2*65, 4*42; calcium, 
6*01, 1*90, 2*85. In all cases, the values are compared with the 
theoretical values. Some general conclusions are drawn for 
electron impacts with molecules of metals of the second group. 

J. R. P. 

The Nature of the Ions produced by Phosphorus. J. A. 

McClelland and P. J. Nolan (Proc. Boy, Irish Acad,, 1919, 35, 
[A], 1—12).—The work was undertaken to see if any of the groups 
of ions of various characteristic mobilities, obtained by bubbling 
air through mercury and through alcohol, were present in the 
ionisation produced by drawing air over phosphorus. Under 
various conditions, fourteen different types of ions have been found 
in this air, with mobilities, in a field of 1 volt/cm., of 0*22, 0*092, 
0*053, 0*028, 0*018, 0*0074, 0*0041, 0*0024, 0*0012, 0*00064, 
0*00031, 0*00015, 0*000085, and 0*000053 cm./sec. Some of the 
more mobile ions are only obtained in dried air with a short 
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iulervai between formatiuii and measureuieiit, and some of the 
slower ions only in undried air with a long time interval. Both 
positive and negative ions in each group are present in similar 
quantity, and the mobility does not change with time. All the 
ions produced by phosphorus, except the two slowest, are observed 
in bubbling experiments, which points to the conclusion that they 
are largely composed of water. Different nuclei in different cases 
appear to act as the starting point of the ion, but the growth 
system seems to be the same in the case of phosphorus ionisation 
as in the case of bubbling. F. S. 

Behayiour of Electrolytic Ions in Solid Substances. II. 
Dissociation RelationsMps in Permutite. A. Gt^xTHER- 

ScHULZE {Zeitsch. Elektrochem.y 1920, 26, 472—480. Compare 
A., 1919, ii, 490).- The electrolytic conductivity and the volume 
change of permutite mixtures have been determined for the base 
exchange, potassium-cadmium, potassium-lead, lithium-cadmium, 
and potassium-chromium. The observed values, and those calcu¬ 
lated on the basis of theoretical considerations, are in very good 
agreement, so that the author is enabled to make the following 
statements. The dissociation relationships of potassium permutite 
and lithium permutite are approximately the same, just as are 
those of similar salts in aqueous solution, and they change in the 
same way on dilution. The Jiaws governing the influence of two 
salts with the same anion on the dissociation are true for solid 
permutite, in exactly the same way as for salts in solution. By 
the continuous replacement of the cation of a strongly dissociated 
permutite by that of a weakly dissociated permutite, the mobility 
of the former is reduced, since the undissociated, and therefore 
stationary, cation of the second permutite reduces the space avail¬ 
able for the movement of the first cation. Permutite takes up a 
volume, determined by every type of cation in it, since each pure 
permutite has a different molecular volume, which depends on the 
ion volumes of the base. The molecular volume changes with 
base interchange proportionally with the amount of interchange 
as long as the amount of water of crystallisation remains constant. 
This will also affect the space available for the migration of the 
cation. All permutites examined up to the present contain 5 H 2 O, 
except chromium permutite, and this contains ISH^O. These 
enter into the interior of the molecule, which is thereby consider¬ 
ably loosened, so that the mobility of the chromium cation is very 
much increased, and in the case of pure chromium permutite has 
a value of the same order as that of the chromium ion in aqueous 
solution. In those cases where the base interchange brings about 
a very small electrolytic conductivity, the interchange is very slow, 
so that as much as ten days is required for complete reaction. 

J. F. S. 

A New Method for the Estimation of Electrolytic Con¬ 
ductivity of Solutions. JoHANNB CnRisTiANSEN {Hospitalstidmde^ 
63, 297--302; from Vhem, Zentr,, 1920, iv, 568—569).—A 
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veesel with the liquid under inveetigation and a voltmeter 
connected in series in a direct current circuit of known potenti^. 
If the resistance of the vessel is not negligibly small compared with 
that of the voltmeter, the latter does not indicate the known 
potential, but some lower value. A convenient vessel for the 
examination of urine is formed by a U-tube, the greater part of 
which is constructed from a capillary tube 32 cm. long and 1*8 mm. 
in diameter. The apparatus is calibrated with the aid of solu¬ 
tions of known conductivity. The method is useful when rapid 
estimations are required which need not be performed with 
extreme accuracy. H. W. 

• 

Electrical Conductivity of Gelatin Mixtures and their 
Behaviour during iJie IVansition of the Gelatin. F. Rbttig 
{Kolloid Zeitsch., 1920, 27, 165—172).—The electrical con¬ 
ductivity of gelatin-water mixtures of concentrations 2*07% to 
25*37% has been determined at 18°. The specific conductivity 
increases rapidly, and approaches at the higher concentrations to 
a maximum. Further measurements with gelatin-water mix¬ 
tures to which additions of potassium chloride, bromide, 
or sulphate have been made in concentrations varying between 
O’OliV' and 0*5i\". The effect of the change of gelatin into iS-gelatin 
has also been investigated by measuring the conductivity after 
the mixture has been heated at 80° for specified periods of time. 
When small quantities of salts are added to the gelatin-water 
mixture, the conductivity becomes greater than that of an aqueous 
solution of the added salt of the same concentration, but with a 
larger addition of electrolyte the results are reversed. If it be 
assumed that, on the addition of an electrolyte, the conductivity 
of the mixture is made up of the sum of the conductivities of the 
components, it follows that the conductivity calculated for the 
mixture is greater than the measured value, and increasingly 
greater the larger the amount of salt added. This reduction of 
the conductivity is attributed to the influence of the pure gelatin 
on the conductivity. The influence of gelatin on the conductivity 
of different salts may be expressed by a series similar to the 
Hofmeister series. On continued heating, the gelatin is gradually 
converted into jS-gelatin. This change in the present case brings 
about an irreversible increased conductivity. The velocity of the 
change increases with the duration and temperature of tne heat¬ 
ing, and is greater in dilute mixtures than in concentrated mix¬ 
tures. The addition of electrolytes effects the change in different 
ways, depending on the concentration and the nature of the ions 
of the electrolyte. J. F. S. 

Electromotive Properties of certain Binary Alloys. I. 
Theoretical Considerations. Robert Krbmanr (ZHtsch. 
JietcUlkunde, 1920, 12, 185—191; from Ohem, Zentr., 1920, iii, 
684).—general theoretical account is given of the dependence 
of the potential of solid metallic alloys on their composition, and 
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the application of this relationship to the elucidation of their 
constitution. H. W. 

Electromotive Properties of certain Binary Alloys. IZ. 
Electromotive Behaviour of Silver-Cadmium Alloys. 

Robert Kremann and Helmut Ruderer (Zeitsch, Metallkundcy 
1920, 12, 209—214; from Chem. Zentr,, 1920, iii, 684. Compare 
preceding abstract).—A series of cells composed of cadmium, 
cadmium sulphate, and cadmium silver alloys of varying composi¬ 
tion have been examined, the initial potential observed immediately 
on bringing the electrodes into the solution, and the final potential, 
generally attained after six to eight hours, being observed. The 
initial potential sinks rapidlj^ at first, then more slowly, and finally 
asymptotically approaches its final value. The initial potential 
of alloys richer in silver is somewhat variable^ The less noble 
values only decrease slowly and fairly uniformly at first from the 
cadmium potential with increasing silver content (to about 50 milli¬ 
volts), and only exhibit a marked drop in potential with more 
than 90 at. % silver; in addition to these less noble values, alloys 
containing more than 25% of silver exhibit higher initial potentials 
(as much as 150—170 millivolts greater than that of cadmium). 
Since this observation is also made with alloys which have been 
tempered at about 400°, the fluctuations cannot be attributed to 
failure to ensure equilibrium iq their preparation. The initial and 
final potentials differ but little from one another with alloys con¬ 
taining up to 20 at. % of silver; from 20—40 at. %, the latter fall 
rapidly to the nobler potentials, and with increasing silver content 
approach the potential of pure silver asymptotically. 

In ihe authors’ opinion, the least noble of the measured initial 
values is the true potential of the alloy. The compounds present 
in the series of alloys, and also the mixed crystals up to about 
90 at. % of silver are therefore but little more noble than cadmium. 
Owing to the absence of silver ions, it would be expected, on 
theoretical grounds, that silver would pass into solution and the 
potential gradually become less noble. The non-fulfilment of this 
expectation is explained by the authors on the supposition that 
local elements are immediately formed in which increasingly noble 
layers are developed by the solution of the less noble portions, and 
tins hypothesis also accounts for the occurrence of more noble, as 
well as less noble, initial potentials. The falling away of the final 
potentials from 20 to 40 at. % of silver is probably to be ascribed 
to a galvanic resistance limit, such as has been described by 
Tammann. H. W. 

Hydrogen Overvoltage. Duncan A. MacInnes (/. Arrm. 
Chem, Soc,j 1920, 42, 2233—2238).—The disagreement between 
the author and Newbery (A., 1920, ii, 727) depends, among other 
things, on difference in the use of the term overvoltage." 
According to Newbery’s implied definition, the e;xpression should 
be reserved for potentials determined by a commutator device 
which periodically opens the exciting current at the electrode under 

1^—2 
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exauiiuaiion and closes the potentiometer circuit connectmg this 
electrode and a reference electrode. In the work of Macinnes and 
Adler (A., 1919, ii, 131), and of practically every worker in this 
field, the exciting current remains flowing while the potentiometer 
measurements are made. Newbery appears to be nearly, if not 
quite, alone in thus restricting the meaning of the term. The 
difference between the two kinds of overvoltage is equal to New- 
bei^'s transfer resistance.^' 

The formation of a film of gas over the electrode, which New¬ 
bery considers as the source of transfer resistance, does not occur 
except over a very small part of the electrode used by the author, 
and the ohmic transfer resistance due to such a film is open to 
serious question. 

Newbery's contention that transfer resistance may seriously 
affect conductivity measurements is not in agreement with the 
results of Eastman (A., 1920, ii, 578), which show that conductivi¬ 
ties determined by direct and by symmetrical alternating-current 
measurements are equal within 0*02—0*03%, and also agree with 
Kohlrausch's values, although the latter were not determined with 
pure sine-wave current. 

The “transfer resistance"' of Newbery is probably a potential. 
It appears that all the facts, including those brought to light by 
Newbery’s experiments, can be explained by the theory advanced 
by Macinnes and Adler. J. R. P. 

Determination of the Hydrogen-ion Concentration in 
Pure Water by a Method for Measuring the Electromotive 
Force of Concentration Cells of High Internal Resistance. 

H. T. Beans and E. T. Oakes (J, Amer. Ghem. Soc,, 1920, 42, 
2116—2131).—A new method of measuring the EM.F. of con¬ 
centration cells has been applied with an accuracy of 0*5 millivolt. 
The method consisted essentially in connecting the given cell with 
a standard condenser and discharging through a galvanometer. 
By comparing the deflexion with that given by a standard cell 
used under the same conditions, the ratio of the EM.F, was 
found: E^lE^—d^fd^, The hydrion concentration of pure water 
is found to be 1*23 xl0~®, or The time required by the 

cell Hg|HgCl,KCl|KCl|H 20 |H 2 to charge a condenser of 1 micro¬ 
farad capacity is three to five minutes. For a cell of low internal 
resistance, such as Hg|HgCl,KCllKClJHCl|H 2 , only an instant 
is required to charge the condenser. The cell 

Hg I HgCl,KCl sat. 1 KCl sat. | H^O | Hg 
reaches its maximum voltage in trom forty minutes to one hour, 
and then remains constant for at least twenty-four hours. 

J. B. P. 

Electrolytic Pole-fiuder for Laboratory Use. Erwin 
PiNOPF (Ghem. Zeit,, 1920, 44, 914—916).—For the detection of 
defects in electric leads and for the determination of polarity, 
the carbon filament lamp is replaced by two pieces of apparatus 
depending on electrolytic effects. In one, two burette clips are 
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fjBbstened to a piece of glass, on which is laid a strip of paper 
moistened with water to which phenolphthalein has been added. 
Leads from the clips are applied to the circuit to be tested, and a 
red coloration under one clip indicates the cathode. In the other, 
the solution is contained in a short tube, from the ends of which 
the leads are taken. J. R. P. 

Measurement of Electro-osmotic Tensions in Liquids of 
Low Conductivity. W. Staszbwski {Krakau Anzeiger, 1917, [A], 
269—278; from Chem, Zentr., 1920, iii, 782). — ^The term electro¬ 
osmosis is considered to denote the transport of a fluid along the 
surface of contact with a solid substance under the influence of an 
electric current; the converse phenomenon, the development of a 
current by the movement of two media along the surface of con¬ 
tact, is termed current stream. The movement of a liquid along 
the walls of the containing vessel when, for example, the fluid is 
positively charged relatively to the wall, caipes a transport of 
electricity in the direction of the current. Under the influence of 
the external electric fleld, the charged liquid layer becomes set in 
motion, and carries with it the neighbouring particles in con¬ 
sequence of internal friction. If K is the DE, \ the specific con¬ 
ductivity, the coeflSicient of internal friction of the liquid, 
the difference of potential of the electrical double layer 
at the surface of contact of liquid and wall of tube, and P the 
difference of pressure at the ends of the capillary, the current 
developed by the flow of liquid in the capillary can be calculated 
from the formula = —<^(,)P/47r\jLi. In the present com¬ 

munication, which is devoted to the proof of this theory (as far as 
the dependence of electro-osmotic tension on external pressure is con¬ 
cerned) and to the estimation of the constants — badly 

conducting substances, the author uses a method which depends on 
the measurement of the E,M,F. induced by driving a liquid 
through a capillary. The experiments were performed with nitro¬ 
benzene, ethyl ether, and mixtures of ethyl alcohol and toluene, and 
have shown that a proportionality exists between the electro-osmotic 
tension, and the external pressure, P. Further mixtures of 
alcohol and toluene show analogous variations with respect to \ 
and ; both values decrease with the toluene content, 

slowly in mixtures poor in toluene, but rapidly in those rich in 
this substance, so that the ratio remains of the same 

order of magnitude, whilst \ diminishes in the ratio 1:10,000. 
There appears, therefore, to be an intimate relationship between 
the structure of the electrical double layer and the mechanism of 
electrical conductivity. Further measurements show that a marked 
increase in the conductivity of a badly conducting liquid raises the 
potential difference at the surface of contact with the solid 
substance. H. W. 

A New Transport Apparatus. A. STEioMAim (Kolloid 
Zeitsch,, 1920, 27, 37—38).—The apparatus in use for the deter¬ 
mination of the migration velocity of colloids«has the disadvantage 
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that it may only be used for electrolyte-free, or at best electrolyte- 
poor, colloids. The Coehn-Galecki apparatus has been modified 
to overcome this difficulty. The U-tube is closed at the top by 
an horizontal tube, which connects both arms of the U-tube, and 
is itself connected to two small, vertical tubes in which the elec¬ 
trodes are placed. A long stop cock passes through the middle of 
the cross-tube and into the bend of the U-tube. The stop-cock 
is bored so that when the horizontal cross-tube is open, the bend 
is closed by the stop-cock. The current is switched on with the 
U-tube open, that is, the current must pass through the colloid 
being measured; this takes place for a minute, during which time 
the electrolyte decomposition products remain in the electrode 
vessels. Then the stopper is turned to open the horizontal tube 
and, at the same time, close the U-tube, and, further, the direc¬ 
tion of the current is changed. This flows through the horizontal 
tube, but cannot pass through the colloid under investigation, and 
reconverts the electrolyte decomposition products into the original 
electrolyte. After a minute, the tap and current are again 
changed, and so on. J. F. S. 

Charging and Discharging Organic Dyes. Albrecht Bethe 

{KollohJ Zieiisrh., 1920, 27, 11- 17).—The velocity of kataphoresis 
of a number of acidic and basic dyes in acid and alkaline solutions 
of various concentrations has been examined with the object of 
ascertaining whether the charge on dye substance particles plays 
any part in the penetration of these substances into living cells. 
It is shown that all the sulpho-acid dyes migrate to the anode 
over a wide range of values, but with different velocities vary¬ 
ing with the l\ value. These substances, Chicago-blue, benzo- 
brown, and fast yellow, behave, as regards their coloured part, 
as true ions, since they are unchanged in the direction of their 
migration, but they differ from true ions, since the migration 
velocity does not remain constant with varying concentrations of 
hydrogen ions. Basic dyes also show a dependence on the 
hydrogen-ion concentration, but in the opposite sense to that of 
the acidic dyes. In this case, the smallest velocity is found in the 
neighbourhood of the neutral point, but generally slightly on the 
alkaline side of it. In the presence of larger quantities of sodium 
hydroxide, these dye substances partly change their direction; this 
is not due to the change in the value, but to the formation of 
a sodium salt. J. F. S. 

Determination of the Colloid Charge. Eudolf Keller 
{Kollo'id Zeltsch., 1920, 27, 255—257).—An answer to the 
criticisms of Bethe (preceding abstract) concerning the results con¬ 
tained in a previous paper of the author (A., 1920, ii, 786). 

J. F. S. 

Protein Reactions. I. A Microscopical Kataphoresis 
Method. A. VON Szent-GyObqyi (Biochem, Zeitsch,^ 1920, 110, 
116—118).—A microscopical kataphoresis device for application in 
isolloidal chemistry is described. S. S. Z. 
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The Thermal Variation oi the Coefficient of Magnetise^ 
tUm of some Anhydrous Chlorides and an Oaddo in the 
Solid State, and the Theory of Magneton. Pa. TaiiODOBmhi 

(Compt. rend,^ 1920, 171, 948—^950).—The substances examined 
were cobalt, nickel and manganous chlorides., and manganous 
oxide. For the first two chlorides, the results obtained for the 
thermal variation of the coefficient of magnetisation agree with the 
theory of magneton. The values obtained for w, the number of 
magnetons, with manganous chloride or oxide are not whole 
numbers, but the differences between the atomic moments are very 
near to one magneton. All the chlorides give a positive constant 
of the molecular field. W. G. 

Simple Electric Heater for the Evaporation of Liquids. 

Eduard Moser {Zeitsch, angew, Chem., 1920, *33, 300).—mix¬ 
ture of coarse carbon powder and coarse fire-clay particles is placed 
in a shallow fire-clay vessel 20 cm. in diame^ter. Two iron elec¬ 
trodes are clamped inside the vessel and opposite each other, the 
lower ends of the electrodes making contact with the carbon 
mixture; the resistance of the latter is such that a current of 220 
volts and 4 amperes yields a heat suitable for the evaporation of 
liquids. The resistance increases after the apparatus has been used 
fbr some time, but may be decreased by the addition of fresh carbon 
in small quantity. W. P. S. 

The Isothermals of Hydrogen. L. Holborn {Ann. Physih 
1920, [iv], 63 , 674 —680).—The isothermals of hydrogen at 
temperatures of 0°, 50°, and 100°, and at pressures between 20 
and 100 atm., were determined. The results may be expressed in 
the following formula. The unit of pressure was that of a column 
of mercury of 1 metre at 0° under the normal gravity, 
(7 = 980'665 cm./sec,2. The unit of volume was the volume of the 
gas under this normal pressure. Within the limits of experimental 
error, amounting to a few parts in ten thousand, the isotherms for 
50° and 100° were linear; that for 0° showed a slight deviation 
from a straight line, but never to a greater extent than 1 in 1000. 

0°: pv = 0-99918 0 00082094p + 0*0000003745^2. 

50°: = 1-18212+ 0-00089000/?. 

100°: = 1*36506+ 0-000914002?. 

The results may be expressed as functions of l/v: 

0°: 2?t; = 0-99918 + (0-00081613)/v + (0*000001220)/t;2. 

50°: pv = 1*18112 + (0-0010505 )jv + (0-000001015)/i;2. 

100°: pv = 1*36506 + (0*0012450)/1; + (0*000001240) jv^. 

J. R. P. 

Specific Heats. M. Padoa {Atti B. Accad. Lincei^ 1920, [v], 
29, ii, 198—202).—^The author advances the view that the 
behaviour of solids with respect to specific heat should find its best 
interpretation in their chemical characters, these including the 
affinity. Application to this theme of the supposition, supported 
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by the euthor’s experimental data (A., 1919, ii, 61, 96; 1920. 
ii, 85), that the binding of the atoms in crystals is due to chemical 
forces, and therefore to primary and secondary valencies, leads to 
the conclusion that the amplitude of the thermal movement of the 
atoms, and consequently also the heat-content and its derivative 
with respect to temperature, that is, the specific heat, should depend 
essentially on: (1) the solidity, (2) the directions, and (3) the 
number, of the linkings between the atoms. 

Since the stability and the molecular complexity increase in 
passing from simple to complex molecules, it seems that a continu¬ 
ally increasing affinity is rendered available for the construction of 
the crystalline edifice; confirmation of this is furnished by the 
fact that polymerides always melt at higher temperatures than the 
corresponding compounds with simple molecules. According to 
these considerations, both the solidity of the internal linkings of 
any single molecule and that of the external linkings uniting the 
various molecules of a chemical individual should tend to diminish 
the specific heat. That such diminution of the specific heat with 
polymerisation does actually occur is shown by the results of the 
author’s measurements of the specific heats of cyanamide, 
dicyanamide, and melamine; silver cyanate and cyanurate; sodium 
cyanate and cyanurate; laevoglucosan, starch, and cellulose; 
cyanuric acid and cyamelide. For instance, the value of the specific 
heat for starch or cellulose is only about one-half of that for 
IsBvoglucosan. From the molecular heat, a mean atomic heat for 
each of the constituent atoms of a compound may be calculated, 
and this atomic heat, in contradiction of the law of Neumann and 
Kopp, decreases markedly as polymerisation increases The 
different values of the specific heat for the isomeric cyanuric acid 
and cyamelide indicates, as was to be expected, that, other condi¬ 
tions being equal, the specific heat varies with the arrangement 
of the valencies in a molecule. T. H. P. 

Specific Heat at Low Temperatures. Paul GOnther {Ann. 
Physih, 1920, [iv], 63, 476—480).—The specific heat of - sodium, 
antimony, and lithium hydride has been determined at various 
low temperatures by means of a slightly modified form of the 
Nernst and Schwers’ apparatus (Giinther, ihid , 1916, 51, 828). 
The following values have been obtained for the atomic heat in 
the case of the elements and the molecular heat in the case of 
lithium hydride: sodium, 87°, 5*26; 89*7°, 5*29; 91*5°, 5*40; 
106*2°, 6*58; 108 0°, 5*64; 121*9°, 5*67; and 124°, 5*67; antimony, 
80*4°, 6*19; 81-6°, 5*06; 85*6°, 5*22; 92°, 5*33; 98*1°, 5*47; 
lithium hydride, 74*0°, 0*674; 83*2°, 0*925; 90*5°, 1*217; and 
292-7°, 8*177. The temperatures in all cases are in degrees abso¬ 
lute. The atomic heat and molecular heat values are compared 
with the values calculated by means of Debye’s formula (A., 1912, 
ii, 1134), and in most cases a good agreement between the two sets 
of ‘results is^found. J. F. S. 
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The Theoretical Determination of the Vaponr-preseure 
Effoation for any Substance from the Density and Co- 
efiooient of Expansion at a given Temperature (below the 
Boiling Point). 1. Carbon. J. J. van Laab {Bee. tra/o. chim.^ 
1920, 39, 647—655).—^Applying the formula log p = — A / T— 
BlogT-{’CT+ . . . +(7 (compare A., 1920, ii, 287), the author 
obtains for carbon the equation log^^p = —47120/7’--3logi®!’+ 
20‘24, from which he calculates for carbon 7’<5 = 5200^ and 7^0=7800° 
abs., and the value for the triple point of carbon as 3900® abs. 
The value of 2h is 2500 atm. (approx.). W. G. 

A Method of Measuring Low Vapour Presstires, with its 
Application to the Case of 2:4:6>Trinitrotoluene. Alan 
W. C. Menzies (/. Amer, Ghem. Soc., 1920, 42, 2218—2221).—^A 
McLeod gauge is immersed in a constant-temperature bath and 
connected with a bulb immersed in a second bath. The apparatus 
is exhausted, and nitrogen admitted to a ^all pressure. The 
pressure increase on heating the bulb is found. The material is 
placed in the bulb and the operation repeated, vapour being pre¬ 
vented from diffusing to the gauge by cooling a portion of the 
connecting tube. From the increase of pressure, the vapour 
pressure of the substance may be calculated. 

* The vapour pressures of trinitrotoluene, m. p. 80*5®, dried, but 
not specially purified, are represented in a table, from 80® to 102®, 
in the original. The observed pressures were: 0*046 mm. at 
81*6®, 0*067 mm. at 90*1®, and 0*120 mm. at 102*6®. [See J, Soc. 
Ghem. Ind., 1921, 28a.] J. R. P. 

Heat Changes in the Formation of Nitrolime.” Paul 
Dolch {Zeitsch. Elektrochem., 1920, 26, 455—459).—Making use 
of Nernst’s heat theorem, the author has calculated the heat 
changes occurring in the formation of calcium cyanamide on the 
assumption of a complete equilibrium. The calculations are based 
on Thompson and Lombard's experimental data {Met. Ghem. 
Eng.y 1910, 8, 682). It is shown that the heat of combination 
of nitrogen with calcium carbide is © = 58700 Cal. per gram of 
carbide. The equilibrium curve for the formation is deduced', 
and it is shown that the calculated values lie within the limits set 
by the uncertainty of the value of ©. The calculated values differ 
very much from the values of Thompson and Lombard at high 
temperatures, and it is suggested that the divergences may be due 
to a change in the phases of the system. J. F. S. 

The Heat of Vaporisation of a Liqnid at Low Tempera¬ 
tures. E. Aniks (Compt. rend., 1920, 171, 986—989. i^Compare 
A., 1920, ii, 585).—Polemical. A reply to Bruhat (A., 1920, 
ii, 732). W. G. 

A Substitute for Thoulet’s Solution. A. Thiel and L. Stoll 
{Ber., 1920, 68, [.0], 2003).—For the determination of the specific 
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gravity of organic substances by Betger’s suspension method, an 
aqueous solution of lead perchlorate can be used in place of the 
more expensive Thoulet’s solution (mercury-potassium iodide) or 
Rohrbach's solution (mercury-barium iodide). The i^rchlorate 
solution is prepared by saturating commercial perchloric acid with 
lead carbonate and evaporating to the saturation point. The 
saturated solution at 15^^ is a mobile liquid, 2*6, and contains 
78% of lead perchlorate. E, H. R. 

Forces in Surface Films. I. Theoretical Considerations. 
II. Experimental Observations and Calculations. III. 
The Charge on Colloids. A. M. Williams (Proc. Boy, Soc., 
1920, [A], 98, 223—234).— The effects of accessibility of surface 
and of adsorption on the apparent specific volumes of finely divided 
solids are discussed. Observations are in agreement with the 
theory of these effects. The true specific volume of a specimen of 
charcoal, which gave the apparent values 0*51 and 0*46 in water 
and chloroform, respectively, was evaluated as 0*67 c.c. per gram. 
The attractive pressure in the surface film on the charcoal was 
calculated to be of the order of 10,000 atm., whilst the internal 
pressure of charcoal itself was estimated as of the order of 
50,000 atm. These compressive forces may give rise in the adsorp¬ 
tion layer to a diffusion potential difference of the magnitude 
observed in the case of suspensoids. J. R. P. 

Molecular Transformations in Thin Films on the Surface 
of Water. Henri Labroustk (Ann. Physique, 1920, fix], 14, 
164 —238).—The effect of the following substances in forming films 
on the surface of water was studied : ethyl ether vapour, turpentine 
vapour, benzene, toluene, xylene, ethyl ether, light petroleum, 
turpentine, triolein, oleic acid, trilaurin, tribenzoin, salol, benzo- 
phenone, trimyristin, camphor, benzoic acid, lauric acid, vanillin, 
paraffin, palmitic acid, stearic acid, cetyl palmitate, cetyl alcohol, 
gamboge, cyclamine, and various powders. Betol, benzophenone, 
and azobenzene, added in solution, do not spread into films. The 
changes of certain films with lime were investigated. J. R. P. 

• 

Theory of the Viscosity of Heterogeneous Systems. 

W. R. Hess (Kolloid Zeitsch., 1920, 27, 1—11).—After a dis¬ 
cussion of the formulae put forward by Einstein (Ann, Physik, 
1906, [iv], 19, 297) and Hatschek (A., 1911, ii, 19, 98) to repre¬ 
sent the viscosity of heterogeneous systems, the author develops 
the formula i/, = ij(l-A), in which rj, is the viscosity of the 
suspension, rj that of the dispersion medium, and K the total 
volume of the suspended particles, that is, (1 - K) is the volume of 
dispersion medium per unit volume of the suspension. Putting 
this formula into words, it states that the work used when a 
suspension flows through a tube of given dimensions is inversely 
proportional to the true cross-section of the liquid. The formula 
is tested by means of some experimental results on the viscosity 
of suspended blood corpuscles. It is found that the total volume 
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of the suspended particles must be multiplied a factor slightly 
greater than unity to give the volume of the particles which is func^ 
tioning in the process. The need of this factor is justified by the 
existence of a dead space'’ in the liquid behind the solid particles, 
and this is taken account of in the formula by substituting ^aK 
in the original formula, where a is the factor mentioned above. 

J. F. S. 

Theory of the Viscosity of Heterogeneous Systems. 

4 -. Einstein (KoIIokI Zeitsch,^ 1920, 27, 137).—^The author points 
out that he modified the formula for the viscosity of suspensions 
put forward in 1906 (Diss., Berlin), which had the form 
1 ]^ = + where ^ is the total volume of the suspended particle 

in a liquid of viscosity yj, to i;' = t|(l + 2-5<^) (Anv, Physik, 1911, 
4, 34). This change is apparently not well known (compare Hess, 
preceding abstract). J. F. S. 

The Importance of Adsorption in Analytical Chemistry. 

I. M. Kolthoff {Pharm. Weekblad, 1920, 57, 1510—1529).— 
Although adsorption phenomena are comparable in many respects 
to those due to lowering of surface tension, the latter is not always 
the cause of the former, which generally proceeds in accordance 
•with the law gclm — ac . I In, where x/m is the quantity of adsorbed 
material per gram of adsorbent, c is the end concentration, and 
a and l/n are constants; this law may be regarded as in essence 
chemical, and based on the known laws of mass action. 

In qualitative analysis, adsorption is of importance (1) for the 
collection of small quantities of material, as in the use of filter 
paper to collect lead in water analysis; (2) when traces of material 
may be lost by adsorption, generally on filter paper; and (3) for 
the removal of objectionable substances, as in the decolorising of 
liquids. In quantitative analysis, the same phenomena may 
appear. Adsorption of material, either by the filter paper or by 
a precipitate, may lead to grave errors in analysis. Thus filter 
paper strongly adsorbs various heavy metals from neutral solution. 
Quantitative determinations of the amounts so adsorbed show that 
lead is very strongly adsorbed, copper and silver to a smaller 
degree. After filtration of mercuric chloride, the ash-content of 
the filter paper, as determined by ignition, appears less, probably 
by volatilisation of the adsorbed mercury compound. According 
to Ostwald, it should be possible, by sufficiently numerous wash¬ 
ings, almost completely to remove an adsorbed substance from 
filter paper, but this is not in agreement with the author's results. 

The adsorbing action of filter paper, at least as far as electro¬ 
lytes are concerned, is to be ascribed to the ash-content, which 
functions as a calcium-permutite, in which the calcium ion may be 
replaced by another positive ion, which thus becomes fixed in the 
paper. This view is supported by the fact that anions are not 
adsorbed, whilst if the solutions be sufficiently concentrated, 
equivalent quantities of positive ions are taken up, these quantities 
corresponding with the alkalinity of the ash. Acid solutions, that 
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is, hydrogen ions, prevent adsorption. By quantitative examin¬ 
ation, it was found that metals of the alkalis and alkaline earths 
were not adsorbed, whilst the order for the quantities adsorbed 
from 100 c.c. of solutions of various common metallic salts con¬ 
taining 10 mg. per litre were as follows: Pb'* 90%, Ilg” and Mn" 
80%, Cu- 70%, Cd- 60%, Ni- 40%, Co'* and Ag 30%, Zn*' 10—20%, 
Fe*** nil. Alkaloids were also strongly adsorbed from neutral 
solutions. The capillary action of filter paper is obviously of great 
importance in this connexion, but the author does not accept the 
conclusion that this is explained by its adsorptive power. In some 
cases, the capillary working is purely physical, as in the case of 
white of egg and colloidal aluminium hydroxide, which act by 
blocking the pores. Positive colloids are difficult to filter; they 
give a precipitate in the pores of the paper, which is negatively 
charged. Filter paper will, in fact, impart a negative charge to 
positive metal oxide sols by repeated filtration. 

The capillary action of filter paper in causing liquids to ascend is 
more complex. Ostwald's expression, s=-hP^^ in which 6' is the height 
reached after the time ty and h and m are constants, m being less 
than unity, is found to hold for many cases, k is a characteristic 
constant, and corresponds with the speed of penetration for the 
paper. From the theoretical work of Lucas, the same result is 
deduced. Since the drawing up of dissolved substances is analogous 
to that of pure liquids, the former cannot be ascribed to adsorp¬ 
tion. Schmidt has put forward the expression hjH — kfKy where 
h and If are the heights reached by the solute and the solvent 
respectively, and k and K are the constants in Ostwald's expression. 
From this law, when k and K are known, the concentration of a 
solution can be determined by the heights to which the solute and 
solvent, respectively, are drawn up. 

Skraup and his pupils have studied these phenomena for acid 
solutions of different concentrations. Strong acids ascend less 
than water, weak acids nearly as high. Skraup arrived at the 
equation (H — h)jh. c — K, where if and h are the heights reached 
by the water and solute, respectively, and c is the concentration. 
The author finds the equation L — aC^I”, where L is the ratio h:Hy 
C is the concentration, and a and n constants, to hold for a large 
number of cases, notably hydrochloric, hydrobromic, and oxalic 
acids, and for the strong bases. The weak acids and bases are 
irregular, and no constants can be determined. 

There are many abnormal cases; hydrogen fluoride and hydrogen 
sulphide behave as strong acids. By later work, Skraup has shown 
that the anion of the acid ascends as high as water, only the 
hydrogen ion being restrained; the author ascribes this to the 
alkalinity of the ash. Non-electrolytes suffer no restraint, and 
ascend as high as water. Salts behave as though highly hydro¬ 
lysed. Salts of the alkalis and alkaline earths also ascend as high 
as water, but salts of the heavy metals are restrained. The rates 
of ascent vary considerably, and in some cases the solute is found 
to have higher concentrations the higher it ascends. The speed 
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of ascent is much diminished in presence of alcohol or glycerol, 
but the final height is not affected, except in the case of 
hydroxide. 

The author finds that whilst in neutral solution salts of the 
heavy metals are drawn up to a much smaller height than water, 
if the solutions be acidified, the salts reach to the same height as 
the water. This is regarded as further proof that the ascent 
is not a pure adsorption phenomenon. S. I. L. 

Adsorption Compounds. III. Haller (Kolloid Zeitsch,, 
1920, 27 , 30—34. Compare A., 1918, ii, 259; 1919, ii, 184).— 
The adsorption complex produced when a suspension of lead 
hydroxide is shaken with cotton-red 4 B. extra, 

CioH«Me 2 (N 2 -CioH 5 [NH 2 ]-S 03 Na) 2 , ^ 
has been treated with various reagents, some of which, acetic acid 
and sodium hydroxide, convert the lead hydroxide into a soluble 
compound, and others, hydrogen sulphide, hydrochloric acid, 
sulphuric acid, potassium chromate, and hydriodic acid, convert it 
into an insoluble compound. The object of the experiments was 
to ascertain in what way the adsorption complex is changed when 
the substrate is changed. The experiments show that the solution 
of the adsorbent completely destroys the complex. Chemical 
changes of the adsorbent, in the sense that a new, insoluble com¬ 
pound is produced, cause the destruction of the complex when the 
new product has no adsorptive action on the original dye, but 
when the new product exerts an adsorptive action on the dye, a 
new complex is formed without any apparent dissociation of the 
original complex. In the latter case there is an exception in the 
case of lead iodide. This substance does not adsorb cotton-red, 
but when the lead hydroxide is converted into lead iodide, a new 
complex is actually formed. J. F. S. 

Relationship between Adsorption and the Dissolved 
Condition. I. Adsorption of Amino-acids, Polypeptides, 
and Egg-alhumin by Animal Charcoal. Emil Abderhalden 
and A. Fodor {Kolloid Zeitsch,, 1920, 27 , 49—58).—Adsorption 
by charcoal from aqueous solution is theoretically considered, and 
it is shown that in the experiments on which the experimental law 
and the adsorption isotherm are based, dilute solutions were used 
with small quantities of the adsorbent, that is, although dilute 
aqueous solutions were employed, equilibrium was reached with 
concentrated charcbal solutions. It is therefore held that simple 
adsorption laws will only be obtained when the adsorbent is treated 
in the same way as the liquid solution. This is to be brought 
about by using a large amount of charcoal, so large that a further 
addition will not affect the partition of the dissolved substance 
between the liquid solvent and the solid adsorbent. From experi¬ 
ments on the adsorption of Z-leucine and glycyl-Meucine from 
aqueous solution (A., 1919, ii, 49, 50), it is shown that 
.r/ (r^ - ,r) — represents the process, in which a is the initial con- 
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centration, a; the amount adsorbed, and A; a constant. This rela¬ 
tionship holds only when an excess of charcoal is used. From the 
above and other experimental results (lor. cif.), it is shown that 
the adsorption of amino-acids, polypeptides, and many other sub¬ 
stances by charcoal occurs according to the partition law. The 
adsorption by charcoal is to be ascribed to chemical forces, since 
if this is not true, the adsorption of mixtures cannot be explained. 

J. F. S. 

A Capillary Phenomenon.. II. Bechuold (EoUoid Zeitsch., 
1920, 27 , 229- -233). -The author, in attempting to impregnate 
unglazed porcelain with an insoluble silver or copper salt, pro¬ 
ceeded in the following way. The porcelain was placed in a vessel 
and the air removed by a pump, a solution of silver nitrate or 
copper sulphate was then admitted, and the porcelain saturated. 
This was then dried and again freed from air, and ammonium thio¬ 
cyanate or sodium hydroxide, respectively, admitted; this was 
absorbed by the porcelain, and the insoluble salt formed. On 
drying and breaking the porcelain, it was found that the insoluble 
salts were not to be found in the interior of the mass, but were 
found entirely at the edges. On saturating porcelain, and, while 
still moist, breaking it, the absorbed salt was found to be uniformly 
distributed through the mass, so that the absorbed material travels 
to the edges on drying. The same phenomenon is found in agri¬ 
cultural earth which has been treated with mineral fertiliser; after 
long periods of drought, the mineral fertiliser is found in greater 
concentrations at the surface than elsewhere. Experiments are 
described on earth which had been uniformly mixed with 2% solu¬ 
tions of sodium chloride, barium chloride, and aluminium sulphate 
respectively, and kept for eleven months in a shaded place. On 
analysis, the salt concentration was found to have increased in 
the surface layers. Hypotheses to explain the phenomenon are pul 
forward and discussed. J. F. S. 

Degree of Association of the Molecules of Binary Salts 
in Non-aqueous Solutions. P. Walden (Kolloid Zeitsch.^ 1920, 
27 , 97—101).—A general discussion of the association of the mole¬ 
cules of binary salts in non aqueous solvents. Making use of 
previously ])ublished work on the conductivity and molecular 
weight of tetraethyl-, telrapropyl-, and tetra/.9oamyl-ammonium 
iodides in a large number of solvents, it is shown that a connexion 
exists between the degree of association, ./•, and the dielectric 
constant, e, of the solvent, in the sense that the degree of associa¬ 
tion increases with falling dielectric constant, and reaches its 
highest value with solvents of the smallest dielectric constant. 
Thus tetra^A’oamylammonium iodide in benzene sc^Jution (JJE 2*3) 
and carbon tetrachloride solution (DE 2*2) behaves like a colloid 
and has a very large molecular weight, since it does not raise the 
boiling point of these solvents even when present in quantities up to 
14%. Hence the conclusion is drawn that highly polymerised binary 
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electrolytes may pass through all conditions of molecular com¬ 
plexity, from simple ions to highly complex molecules typical of 
colloids, by dissolving them in suitable solvents. Solvents with 
dielectric constants >2 exercise a protecting action on highly poly¬ 
merised molecules, and maintain the size at a point which is 
characteristic of colloids. Hence the author asserts that it is not 
so much a colloid type of material that has to be considered, but 
rather a colloidal condition of matter. J. F. S. 

An Apparatus for Continuous Dialysis or Extraction. 

Hubert Mann (J. BloL Chem., 1920, 44, 207—209).—The 
apparatus consists essentially of a flask, a condenser, and a vessel 
so arranged that the system may be exhausted, and that the liquid 
placed in the apparatus may be caused to circulate by means of 
continuous evaporation and condensation. The apparatus has the 
advantages that a small amount of solvent can be used for the 
extraction of a large amount of material, and that the process 
may be carried out under reduced pressure. J. C. D. 

Solubility. IV. Solubility Relations of Naphthalene and 
Iodine in the Various Solvents, including a Method for 
Evaluating Solubility Data. Joel H. Hildebrand and 

Clarence A. Jenks (/. Ainer, (Jhem. Soc,, 1920, 42, 2180—2189. 
Compare A., 1916, ii, 578; 1918, ii, 36; 1919, ii, 392).—The solu¬ 
bilities of a substance in solvents where no molecular changes are 
involved, when plotted as logiV (A'= molar fraction) against 1/7^, 
give a family of approximately straight lines converging to the 
melting point of the solute, where K = 1. The position of these 
lines corresponds with the internal pressures of the solvents, and is 
approximately predictable from them. 

When solvation exists, the solubility will be greater than would 
otherwise be expected, but the temperature-coefficient will be 
smaller. The temperature-coefficient of solubility will be greatest 
for substances differing most in internal pressure. 

The results are illustrated by the solubility of naphthalene and 
iodine in various solvents. 

The solubilities of iodine in various solvents have been measured. 


Solubilities of Iodine in Grants jjer 100 Grams of Solution. 
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Violet solutions of iodine gave the family of curves expected, 
whereas the brown solutions showed the deviations expected for 
solvate formation. J. R. P. 
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Solubility. V. Critical Solution Temperatures of White 
Phosphorus with Various Liquids. Joel H. Hildebrand and 
Theo. P. Bxjehrer (J. Amer. Chem, Soc., 1920, 42, 2213-^2218). 
—Critical temperatures of mixing of liquid phosphorus with other 
substances have been determined as follows: decane, >3b0®; 
chlorobenzene, 264°; naphthalene, 202°; phenanihrene, 200°; 
p-dibromobenzene, 163°; carbon disulphide, —6*5°. These figures 
confirm predictions made in previous papers (A., 1918, i, 62; 1919, 
ii. 392). J. R. P. 

Crystallographical Observations on Atomic Structure. 

Hermann Tertsch {Sitzungsher. Ahad, Wiss. Wieriy I, 129, 
pp. 24; from Chem. Zentr.y 1920, iii, 659—660).—The crystals 
even of the elements cannot, in general, be regarded as point 
lattices, since the individual components, the atoms, do not 
uniformly exhibit spherical symmetry, and also the symmetry of 
the components does not generally coincide with that of the lattice. 
The properties of Bohr’s model do not indicate spherical symmetry 
of the atoms, although the discordance is not so marked if the 
path of the electrons is not regarded as lying in a plane. The 
crystalline forms of the several elements are compared with the 
object of elucidating regularities or detecting approximations in 
the individuals to spherical symmetry. The latter is found to be 
shown to a greater extent by the heavier than by the lighter 
elements. Special emphasis is laid on the possibility that the 
path of the electrons lies on the surface of a sphere, and the dis¬ 
tribution of the electrons in such a system, and the type of 
symmetry which is thereby necessary for atomic structure, are 
discussea. The author further examines the possibility of coinci¬ 
dence between the hypothetical distribution of electrons thus 
derived (atomic symmetry) and the observed lattice symmetry. It 
is shown that a rational connexion exists between atomic symmetry 
and crystalline form. This is readily demonstrated for twenty- 
three of the forty-three crystallographically known elements; for 
four others, a suitable arrangement of electrons can be given pro¬ 
visionally, whilst for the remaining sixteen it is not at present 
possible to put forward a satisfactory hypothesis concerning the 
relationship of atomic and crystalline forms without resorting to 
very problematical suppositions. H. W. 

Rdle of Water of Crystallisation and the Structure of 
Alums. L. Vkgard {Ann. Physik 1920, [iv], 63, 763—758).-— 
Polemical with Schaefer and Schubert (A., 1919, ii, 516). Con¬ 
clusions as to the situation of the atoms in space lattices cannot be 
drawn directly from the constitutional formulae or from the indica¬ 
tions of measurements of residual rays (“Reststrahlen'’); the con¬ 
nexion between constitution, crystal structure, and the mechanism 
of residual rays must be established by determinations of the space 
lattice. It is incorrect to draw from the results of Schaefer and 
Schubert the conclusion that water of crystallisation enters into the 
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structure* of the space lattice in the same manner as the ot^er 
constituents of the salt. The opposite conclusion could equally 
well be drawn. J. R. P. 

Relations between Crystallographic Phenomena and 
Constitution of some Organic Compounds. A. Schlsicheb 
(/. pr. Ghem,^ 1920, [ii], 100 , 49—56).—A theoretical paper in 
which the relationship between constitution and crystalline form of 
organic compounds is discussed. J. K. 

Limited ''Free Rotation ” from the Point of View of the 
Theory of Symmetry. A. Schleicher (/. pr. Cfeem., 1919, [ii], 
100 , 57—64).—The ideas developed in the previous paper (pre¬ 
ceding abstract) are applied to the cases of compounds, for 
example, 5-dimethylsuccinic acid, which exist, in two forms in 
consequence of suppression of free rotation. J. K. 

The Structure of Precipitates. Sven Od^jn (Svensk Kern. 
Tifhhr.y 1920, 32 , 108—110; from Chem. Zentr.y 1920, iii, 705). 
—The increase in the size of the particles of barium sulphate is 
but little due to the difference in solubility of the small and large 
crystals. The change in the nature of the precipitate which is 
induced by heating depends on the fact that this is usually per¬ 
formed in a solution containing much free electrolyte, which cata¬ 
lyses the irreversible transformation of the secondary aggregates 
primarily formed. Reversibility appears to depend on the degree 
of hydration of the particles which are attached to one another by 
means of their aqueous envelopes. If for any reason the latter is 
broken or the original degree of hydration is too slight (as with 
metallic particles), so that the particles come within the range of 
their cohesive or adhesive forces, the transformation becomes 
irreversible. H. W. 

The Velocity of Flocculation of the Selenium Sol. I. 
The Flocculation by Potassium Chloride. H. R. Kruyt 
and A. E. van Arkel (Eec, trav. chim,, 1920, 39 , 656—671).— 
An extension of work already published (A., 1919, ii, 140). The 
variation of the number of particles with the time is, in principle, 
represented by Smoluchowski's formula (A., 1917, ii, 297), 
Sv = (Sv)o/(l-f-^/7^), in the case of rapid flocculation, but in the 
case of slow flocculation this relation is not satisfied. Similarly, 
Smoluchowski’s theory as to the relationship between the velocity 
of flocculation and the concentration of the sol holds good for rapid 
flocculation, but in the case of slow flocculation the phenomena 
are much more complicated. W. G. 

The Coagulation of Gold Hydrosols by Electrolytes. 
The Change in Colour, Influence of Temperature, and 
Reproducibility of the HydrosoL J5^anendra Nath 
Mukherjeb and Basil Constantine Papaconstantinou (T,, 1920, 
117, 1668—1678), 
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Colloidal Adsorption. Arthur Mutsoheller {J. Amer. Chm^ 
So€,y 1920, 42, 2142—2160).—With gelatin as a typical reversible 
colloid and zinc sulphate as electrolyte, the following results were 
found: (i) With small additions of electrolyte (less than 0*28 
molar), the migration velocity of the anions was zero and that 
of the cations unity, so that the cations alone seem to carry the 
current; the anions alone are adsorbed, and only near the point 
where the colloid is neutral is there a small adsorption of cations; 
the colloid particles migrate to the negative pole, indicating that 
they are positively charged; the viscosity increases as the charge 
of the particles approaches the zero point; the rale of swelling of 
gelatin increases as the concentration of electrolyte approaches 
0*28 molar. 

(ii) When the concentration of electrolyte is 0*28 molar, the 
migration velocity of the anions is zero and that of the cations 
exactly unity. The electrolytic deposit on the cathode is smooth 
and pure. The anions and cations are adsorbed by the colloid in 
proportion to their mobilities; as the anions generally migrate 
faster than Ihe cations, they are more adsorbed. The velocity of 
motion of the colloid pari ides in the electrostatic field is zero; the 
viscosity is a maximum; the rate of swelling of gelatin is a 
maximum. 

(hi) With concentrations of electrolyte greater than 0*28 molar, 
the migration velocity of the anions is increased, and that of the 
cations is decreased, as the addition of electrolyte is increased. 
The adsorption of positive and negative ions continues until the 
particles assume a negative charge, when the cations are adsorbed 
in greater proportion. The particles migrate to the anode and 
are negatively charged, the viscosity of the solution gradually 
decreases as the charge on the particles increases; the rate of swell¬ 
ing of gelatin decreases as the concentration of electrolyte added 
increases. At molar concentration of zinc sulphate, gelatin is 
precipitated J. R. P. 

Investigation of Sodium Oleate Solutions in the Three 
Physical States of Curd, Gel, and Sol. Mary Evelyn 
Laing and James William McBatn (T , 1920, 117, 1506—1528). 

Colour Change of Congo-ruhin with Time and the 
Influence of Electrolytes and Protecting Colloids. Heinrich 

LOers (Kolloid Zeitsch,, 1920, 27, 123—136).—^The main factors 
which influence the colour change of Congo-rubin have been quanti¬ 
tatively studied. It is shown that the change is affected by the 
concentration of added electrolytes according to similar laws to 
those found for gold sols by Zsigmondy (''Kolloidchemie,'’ 2nd 
edition, 353—364). A region of slow coagulation and one of rapid 
coagulation exist in which very small changes in the concentration 
of the electrolyte cause great changes in the time over which the 
colour change occurs. It is shown in the case of the three electro¬ 
lytes, potassium chloride, magnesium chloride, and cerous chloride, 
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that the Whetham-Roberison coagulation rule is not followed. 
With a constant electrolyte concentration, the time of colour 
change of Congo-rubin is inversely proportional to its concentration. 
The time of change increases rapidly with the viscosity of the 
solution. Both these results are to be explained by the assump- 
Uon that the coagulation of the discharged particles is controlled 
by their velocity of diffusion. The course of coagulation of a given 
sol under the influence of varying quantities of electrolytes is very 
similar within the limits of the present experiments. During coagu¬ 
lation an increase in viscosity takes place, which has not as yet been 
quantitatively explained. The protecting action of gelatin onethe 
colour change of Congo-rubin is varying, depending on the concen¬ 
tration of the electrolyte. A minimum protecting action is 
obtained with moderate concentrations of electrolytes, but the 
action increases rapidly with larger or smaller concentrations. All 
internal changes of condition, such as are brought about by ageing, 
the influence of anions, and the action of tannic acid, have a very 
marked action on the protecting action of gelatin. This fact is 
evidence in support of the protecting sheath hypothesis of the pro¬ 
tecting action, according to which the action is not due merely to 
the presence of the protecting colloid, but rather to close relation¬ 
ship between the protecting and protected colloids. The experi¬ 
ments all point to the fact that the change in the colour of Congo- 
rubin from red to blue under the influence of neutral salts, is a 
typical colloid-chemical phenomenon, and is very similar to the 
changes observed with gold sols. J. F. S. 

Colloid Chemical Basis of the Kinetics of Fermentation. 

A. Fodor {Kollo'uf ZeiUch.y 1920, 27 , 242—249).—^The author has 
derived expressions which represent the kinetics of ferment action. 
Two cases are considered, (i) where the ratio FjS is small, F is the 
free surface of the ferment, and S the concentration of the sub¬ 
strate, and (ii) where the ratio FjS is large. In the first case the 
velocity of reaction is given by dx ldt = h{a — where a is the 

initial concentration of the substrate, x the amount changed in time 
^ n the constant of the adsorption isotherm = const., and 

/i* a constant. On integration the above equation gives h— — w/ 
(// — 1)^{2y(a — }. Inserting the value = J, the equa¬ 
tion becomes — and this equation has been 

found to represent the hydrolysis of glycyl-Meucine by yeast 
extract in the presence of a hydrogen-ion concentration varying 
between Ph = 6*27 and 8*81. In the second case, dxjdt — 
where A is the concentration of the ferment and 
Ijn — l or <1. This, on integration, yields the formula 
< = l/(l-;0/r{^(i“«)-[^J. F. S. 

Gilding*' of Amicrons of some Colloids. GOsta 
Borjeson {KoUoid ZeiUch,, 1920, 27 , 18—27).—The author has 
made use of the fact that solutions of gold amicrons can be used 
as crystallisation nuclei of other sols in the determination of the 
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degree of dispersity of sols with particles so small th^t they may 
not be counted in the ultramicroscope (Zsigmondy, A., 1906, 
ii, 679), The method consists in the preparation of a very highly 
disperse sol of the metal under investigation; a measured volume 
of this is added to a solution of gold chloride and hydrogen per¬ 
oxide. The gold sol is formed on the amicrons of the highly 
disperse sol used, and from the rate of sedimentation the diameter 
of the gilded amicrons is deduced, and hence the numbe r and radius 
of amicrons originally present. The formula is used 

in the calculation, in which n is the radius of the amicron, r that 
of ^he sedimenting hydrosol, k the weight of the amicron, and p 
the total weight of the particles of the hydrosol. In this way the 
radius of the amicrons of alco-sols prepared by the Bredig method 
has beeu determined for the following metals: gold, r = 4’9pfx; 
cadmium, r = 9*9 /x/a; zinc, r — 9'8fifi; silver, 7*1—18*0p/i, this value 
increasing with time; copper, r = 5-0—7*8pu. In the case of tin 
and bismuth, the particles can be seen in the ultramicroscope and 
their radii directly determined, the values obtained by the present 
method and the direct method are in fair agreement. Measure¬ 
ments have also been made with Ihe sols of arsenic sulphide and 
antimony sulphide. J. F. S. 

Colour Behaviour of Congo-rubin. K. Haller (Kolhid 
Zettsch,, 1920, 27, 188—195).—The colour changes of Congo-rubin 
have been studied. It is shown that Congo-rubin solutions change 
in colour from red to blue, by the addition of acid, sodium carbon¬ 
ate, barium hydroxide, and neutral salts, and the red colour may 
be recovered by the addition of alcohol. Further, a 1% solution of 
a bluish-violet colour on heating becomes red. If to 1 c.c. of the 
cold solution and to 1 c.c. of a warm solution 10 c.c. of water and 
1 c.c. of magnesium sulphate solution (12*03 grams per litre) are 
added, the cold solution is immediately turned blue, whilst the 
warmed solution only becomes blue after some time. Loose strands 
of cotton, when coloured with a 1% solution of Congo-rubin by 
placing in the cold solution, slowly raising to the boiling point and 
then allowing to cool, take on a ruby-red colour of medium 
intensity. If the process is carried out in the presence of sodium 
chloride, the colour of the solution becomes blue, but on heating 
changes to red, and again the cotton is dyed red. On washing the 
cotton with distilled water it slowly changes to blue. If similar 
experiments are carried out with filter paper or cotton fabric, the 
colour is red, but except at the edges it does not change to blue on 
washing. This behaviour is explained by the presence of two 
phases of different dispersity in the solution; the one of greater 
dispersity is red and the other of smaller dispersity blue, and 
these are differently adsorbed by the cotton fibres. This is well 
seen with vicose silk, the red colour being visible through the blue. 
This view is confirmed by treating a 1% Congo-rubin solution with 
a large excess of sodium chloride and filtering; a red filtrate is 
obtained with a violet precipitate. The precipitate can be got into 
colloidal solution again in water, and is again treated with sodium 
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chloride and filtered^ when again a red iiltrate is obtained and a 
blue residue. On repeating this process five times a blue residue 
is ^ally obtained, which on washing gives a colourless filtrate. 
Coikequently, the colloid has been separated into two parts of 
different dispersity. A number of experiments, are made with 
CongO"rubin*6r, which is found in many respects to be 
markedly different from Congo-rubin, although isomeric with it. 
The whole of the experiments point to the fact that the colour 
changes are colloid-chemical in character, and are due to the forma¬ 
tion of a second phase of different dispersity from the original 
phase by the addition of electrolytes. J. F. Si 

Apparatus for Ultra-filtration according to Gains. 

Leonob Sablo Villegas (Gontr, Estad, Ciencias \La Platd\y Ser. 
niat, fis.y 1919, 2, 416—418; from Ghem. Zentr,^ 1920, 
iv, 613—614).—A simple, transportable apparatus for ultra-filtra¬ 
tion is described, which is particularly suitable .for colloidal solu¬ 
tions of metals. Solutions of silver, haemoglobin, albumin, and 
milk, amongst others, have been investigated, and crystalloids 
which, for example, have been mixed with arsenic, have been sepa¬ 
rated quantitatively. The apparatus consists of a glass cylinder 
(9 cm. high and 7 cm. in diameter), provided with bronze aisks as 
bases, which hermetically seal the cylinder by interspersed rubber 
rings. The upper disk has tWd' openings, one for the manometer 
and the other for the pressure pump. At the bottom, between 
rubber ring and bronze disk, a thin, metallic plate is clamped 
which serves as support for the ultra-filter. Platinum is a suitable 
material for the plate, but nickel or aluminium can be used; it is 
provided with a number of holes, 1 mm. in diameter, to permit 
the passage of the filtrate. The following method is used in pre¬ 
paring the filter. Gun cotton (12*5 grams) is thoroughly mois¬ 
tened with alcohol, and as much ether is added as is required to 
bring the volume of the mixture to 500 c.c. A portion of this 
solution is brought on to a glass plate and dipped in water, when 
the mixture has set; a gentle movement of the plate causes the thin 
film to become detached. Filters of this type are permeable to 
colloids. In general, permeability depends greatly on the acidity, 
and is markedly increased by the presence of small amounts of 
acetic acid (about 0*5%). Collodion filters have also been investi¬ 
gated; variations of the solution have been examined, and very 
satisfactory results are recorded with mixtures of equal parts of 
alcohol and ether. The permeability of the collodion filters for 
colloids does not depend solely on the amount of acetic acid added, 
but also on the time which has elapsed since the addition was made. 
A collodion filter to which as much as 6% of acetic acid has been 
added gives a completely permeable filter if it is used immediately 
after being prepared. H. W. 

' Double Ternary Systems with Miscibility Gaps in the 
liquid and Solid States. I. and II. C. Mazzetti {Atti B, 
Accad, Lincei, 1920, [v], 29, ii, 150—163, 194—198).—!. The 
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author considers first the case of the double ternary system, in 
which only one binary system, corresponding with one side of the 
square, exhibits liquid and solid miscibility gaps with eutectics, the 
other three pairs forming continuous series of mixed crystals, and 
the surface being below Diagrams of the system are shown. 
When two of the binary systems present solid and liquid misci¬ 
bility gaps and eutectics, various cases occur: either these binary 
systems give rise to two pairs of gaps which have no mutual effect, 
in which event the condition of affairs is similar to that in which 
only one of the binary systems shows gaps; or the solid gaps alone, 
or else both solid and liquid gaps, fuse to a single gap. 

II. Attention is given to a double ternary system in which three 
of the binary systems exhibit solid and liquid miscibility gaps and 
eutectics; in this case there appear in the system two compound 
gaps represented by two singular triangles, one of three liquids and 
one of three solids. The case of four miscibility gaps in the system 
is also considered. T. H. P. 

Equilibria of Reciprocal Salt Pairs, Sodium Chloride, 
Magnesium Sulphate and Sodium Sulphate, Magnesium 
Chloride at 26®. Shibo Takegami (/. Tokyo Chem. Soc„ 1920, 
41, 831—868. Compare Blasdale, A., 1920, ii, 237).—Solubilities 
of the four salts and the equilibrium of two salts having a common 
ion were investigated; that of magnesium chloride and sulphate was 
especially studied, ascertaining the formation of four hydrates of 
magnesium sulphate, proposed by van’t Hoff. In the equilibria 
of reciprocal salt pairs, nine solid phases exist: Na 2 S 04 ; 
Na2SO4,10H2O; NaCl; astracanite; MgS 04 , 7 H 20 ; MgS 04 , 6 H 20 ; 
MgS 04 , 5 H 20 ; MgS 04 , 4 H 20 ; and MgCl2,6H20. Compositions of 
the solution saturated with one, two, or three salts were as follows, 
where a, h, and rn are expressed by the formula: 

100 mH 2 O,aNa 2 (l 00 ~ a)Mg, 6 Cl 2(100 - 6 ) 804 . 


Solid pha^'^. 

a. 

6. 


NaCl. 

100 

100 

18*02 

MgSO„7HaO. 

NajSOiJOHgO . 

0 

0 

18*31 

100 

0 

28-51 

MgCl„6H,0 . 

0 

100 

9*41 

NaCl; Na,S 04 . 

NatSO,; Na-SO^IOH-O. 

NaCl; MgC];,6H,0 . 

MgS 04 , 7 H 20 ; astracanite. 

100 

80*40 

15*96 

100 

51*31 

18*03 

108 

100 

9*32 

32-72 

0 

13*69 

Astracanite; NagSO^JOHaO . 

MgS04,7HjO: MgS 04 , 6 Hs 0 . 

50-14 

0 

13*97 

0 

86*81 

12*08 

MgS04.6H,0; MgS04.5H,0. 

0 

91*10 

10*16 

MgS 04 , 6 Hj 0 ; MgS04.4H,b. 

0 

93*60 

9*66 

MgS04.4H,0; MgCl„6H40 . 

NaaSO4tl0H2O; Na 2 S 04 ; astracanite ... 

0 

93*58 

9*11 

57-95 

13*88 

13*66 

NatSOi; NaCl; astracanite . 

NaCl; astracanite; MgSOaJHaO . 

Naaj MgS04.7H,0: MgS04,6H,0 . 

73*38 

70*66 

16*06 

37*97 

49*71 

13*96 

3*77 

87*04 

11*92 

NaCl; MgS 04 , 6 HjO; MgS 04 , 5 H ,0 . 

0*68 

9M2 

10*03 

NaCl; MgS 04 , 6 H, 0 ; MgSOi.ffl.O . 

NaCl; MgS 04 , 4 Hs 0 ; MgCa„«HsO. 

0-25 

93*7 

9*6 

0*24 

93-77 

9-27 
K. K. 
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The Determination of the Number of Independent Con¬ 
stituents. Dubreuil’s Rule; the Action of Water on a 
Mixture of Salts. C. Baveau {Compt, rend,f 1920, 171, 
913—916).—^Dubreuil’s rule (A., 1920, ii, 742) is discussed, and 
Rengade^s work (A., 1917, ii, 451) on the purification of salts by 
fractional crystallisation is discussed in the light of this rule. 

W. G. 

The Separation of Two Salts having a Common Ion. 

A. Th. Schloesing {Compt. rend., 1920, 1711, 977—981).—Curves 
are plotted showing the weight of each salt in 1 kilo, of solution 
saturated with respect to the two salts at different temperatures. 
The solution containing the two salts, which it is required to sepa¬ 
rate, is analysed, and from these results and the curves previously 
plotted it is possible to determine the temperature at which the 
solution should be evaporated, so that only one salt will separate 
out. W. G. 

Periodic Precipitation and Coagulation by Electrolytes. 

Franz Sekera {KMoid ZeiUch., 1920, 27, 28—30).—A theoretical 
paper, in which the author considers the causes of periodic pre¬ 
cipitation and coagulation of colloidal solutions in layers by means 
of electrolytes. J. F. S. 

The Phase Rule. Henry Lb Chatelier {Compt. rend., 1920, 
171, 1033—1038).—A critical survey of Gibbs' phase rule and of 
the criticisms of it which have appeared in recent years. The 
criticisms urged against it are briefly replied to. W. G. 

Radiation as a Factor in Chemical Action. Irving 

Langmuir (/. Awer. Chem. Soc., 1920, 42, 2190—2205).—In order 
to explain the close similarity between the Arrhenius equation for 
the velocity of chemical reactions and the Wien radiation law 
(namely, that the logarithms of the reaction velocity and of the 
intensity of monochromatic radiation are both linear functions of 
the reciprocals of the absolute temperature), and also to explain the 
fact that the velocity of a unimolecular reaction is independent of 
the collision frequency of the molecules, it has been assumed that 
molecules can take part in chemical reactions only after they have 
become activated, and that the activation is brought about by the 
absorption of nearly monochromatic radiation. There seems to be 
ample evidence in support of the activation of molecules, but the 
radiation hypothesis does not seepi to rest on such a firm founda¬ 
tion. 

There are two decisive tests of the validity of the radiation hypo¬ 
thesis: (1) the reacting substance must absorb radiation of the 
frequency required to produce activation, and there must there¬ 
fore be absorption band which includes this frequency; (2) the 
total amount of radiant energy absorbed must be sufficient to supply 
the heat of activation of the molecules, which is calculated from 
the temperature-coefficient of the reaction velocity. 
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Examination of the available data indicates that there is little 
evidence that absorption bands occur which include the frequency 
corresponding with the activation. In the dissociation of phosphine, 
nitrous oxide, nitric oxide, carbonyl chloride, phosphorus and 
arsenic, the activation frequencies lie within the range of the 
visible spectrum, although the gases are all colourless. 

The data for phosphine show that the energy required for acti¬ 
vation of 1 c.c. at 948° abs. is 4 x 10^® times greater than the amount 
which could be supplied by radiation from 1 sq. cm. of surface at 
this temperature. Also, when the intensity of the radiation is 
increased enormously (as by using daylight), the reaction velocity 
does not show a corresponding increase. 

Experiments with nitrogen peroxide, hydrogen, and iodine vapour 
show that the heat conductivity of dissociating gases is many times 
greater than that of similar gases which do not dissociate. The 
increase in heat loss from small wires, due to the dissociation of 
the surrounding gas, is often more than ten times the total energy 
radiated from the wire. On the basis of the radiation hypothesis, 
however, the dissociation entails an absorption of radiation, and 
could produce only a decrease in heat loss from the wire. These 
experiments furnish conclusive evidence against the radiation 
hypothesis. 

The similarity between the Arrhenius and Wien equations results 
from the fact that both reaction velocity and radiation are funda¬ 
mentally dependent on phenomena involving probability. Both 
equations can be deduced from the same statistical law: 
P=ce“*’/*y, where V is the probability that, in any large number 
of molecules in thermal equilibrium at the temperature T, a given 
molecule shall have an energy lying between E and E-\-dE, It is 
shown that, unless the law of conservation of energy has also only 
a statistical significance, the activation energy must be derived from 
internal energy of the molecules, which exists at the zero of absolute 
temperature. The very fundamental difficulties involved in this 
conclusion are of the same nature as those encountered in the theory 
of the photoelectric effect, thermionic emission, and other pheno¬ 
mena involving quantum relations. J. R. P. 

The Laws Governing the Propagation of Combustions. 

L. Crussakd {Technique moderne, 1920, 12, 243—250, 295—301). 
—This is a mathematical discussion of gaseous combustions, from the 
standpoint of Hugoniot’s law, covering detonations and deflagra¬ 
tions; stability of propagations including propagation of simple 
mechanical perturbations, velocities of combustions, and of sound, 
role of calorific exchanges, flame and preflame, intrinsic stability, 
examination of the different systems of combustion from the point 
of view of intrinsic stability, extrinsic stability and instability, 
encounter of the flame and mechanical shock, detonations %om the 
point of view of extrinsic stability, compressions and defla^btions; 
the explosion wave; propagations in their relations to the liveliness 
of combustions, examination of the essential data including reaction 
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trefocity, temperature of inflammation and diagrams of combustion; 
the law governing deflagration including the study of the preflame 
and the flame*; the law of combustion, the order of the velocity of 
propagation in the usual mixtures, velocity of propagation in the 
most rapid mixtures, role of the temperature of origin, limits of 
aptitude for the propagation of deflagration and tests of the 
general formula for the velocity of propagation; and finally a 
discussion of the constitution of flame. Chemical Abstbacts. 

Behaviour of Explosive Mixtures of Gases at Low 
Pressures. A. Stavenhaoxn and E. Schuchard (Zettsch, angew, 
Chern., 1920, 33, 286—287).—Mixtures of methane and air were 
sparked in a U-tube of 250 c.c. capacity, with limbs about 2*5 m. 
long and 12 mm. in diameter. The level of mercury in the appara¬ 
tus afforded a measure of the pressure to which'the gas was sub¬ 
jected. The results showed that explosive mixtures of gases have 
a critical pressure below Avhich they no longer ignite. The intensity 
of an explosion decreases with the fall in the pressure. By carrying 
out the experiment in the dark it is possible to determine from the 
character of the flash whether the explosion is complete, or whether 
there has only been partial combination. For example, 5 c.c. of 
the gas under a pressure of 40 mm. of mercury showed a flash of 
abbut 30 mm. in length, and 6% of the gas combined, whilst 9*5 c.c. 
of the gas under a pressure of 61 mm. of mercury showed a flash 
150 mm. long and 30% of the gas combined. A slow, flameless com¬ 
bination takes place at pressures below the critical point, the 
amount of such combination increasing with the nearness of the 
pressure to that point. The critical pressure depends on the nature 
and proportions of the gaseous constituents, the moisture, and the 
initial impulse. The occurrence of an explosion in a closed space 
does not prevent the possibility of a second explosion, without any 
subsequent change having been made in the proportions of the 
mixture. The lower the pressure at the first explosion, or the 
greater the reduction in the pressure by that explosion, the greater 
will be the possibility of a second explosion (compare Mason and 
Wheeler, T., 1918, 113, 45), C. A. M. 

Velocity of Decomposition of High Explosives in a 
Vacuum. II. Trinitrophenylmethylnitroamine (Tetryl). 

Robert Crosbie Farmer (T., 1920, 117, 1603—1614). 

The Transformation of Ammonia into Carbamide. 

C. Matignon and M. Fr^acques {Gompt, rend.^ 1920, 171, 
1003—1005).—The authors obtain the expression 
logp= -1511/r + 5*61ogT-.9*4, 

where p is expressed in atmospheres, for the value of the equil¬ 
ibrium pressure of ammonium carbamate at different temperatures 
in an enclosed space, such that the volume occupied by the gaseous 
phase is as small as possible. W. Q. 

VOL. oxx. ii. 2 
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The Velocity^of the Diazotisation Reaction as a Contri 
button to the Problem of Substitution in the Bensene 
Nucleus. J. BOeskken, W. F. Brandsma, and H. A. J. Schouiissek 
^ roc. K. Akad. Wetensch, Amsterdam^ 1920, 23, 249—266).— 
The influence of substituents in the nucleus on the rate of diazo- 
tisation of aromatic amines was studied in connexion with the 
general problem of substitution in the benzene ring. The diazo- 
tisations were carried out at 0° in solutions containing two milli- 
mols. of amine per litre. At convenient intervals, samples of the 
solution were removed and coupled in alkaline solution with 
Schaffer’s salt at 0®, and the extent to which dia^sotisation had pro¬ 
ceeded was estimated by a colorimetric comparison of the samples, 
assuming that diazotisation was complete in six hours. In each 
case the reaction was bimoleonlar, and the velocity constants found 
were as follows: aniline, ICONS'= 0‘0965; o-toluidine, 0*0928; 
m-toluidine, 0*137; p-toluidine, 0*0687; m-xylidine, 0*0886; 
o-chloroaniline, 0*483; o-bromoaniline, 0*450; o-iodoaniline, 0*453; 
7/i-chloroaniline, 0*136; m-bromoaniline, 0*142; m-iodoaniline, 
0*1515; p-chloroaniline, 0*153; p-bromoaniline, 0*129; p-iodo- 
aniline, 0*1505; aniline-o-sulphonic acid, 0*966; aniline-rri-sulphonic 
acid, 0*107; aniline-p-sulphonic acid, 0*247; anthranilic acid, 1*761; 
m-aminobenzoic acid, 0*145; p-aminobenzoic acid, 0*521; And 
m-nitroaniline, 1*13. Except in the toluidines and xylidine, the 
velocity of the reaction is considerably increased by introducing 
substituents into aniline. The effect is greatest when the sub¬ 
stituent is in the ortho-position to the amino-group, and weakest 
in the meta-position. The velocity increases with the negative 
character of the substituent. E H. R. 

Alkaline Hydrolysis of Esters of 'Symmetrical Homo- 
logues of Oxalic Acid. Anton Skrabal and Erna Singer 
{Mo7iatsh., 1920, 41, 339—400).—The authors have investigated 
the hydrolysis of esters of symmetrical homologues of oxalic acid 
in aqueous and aqueous-alcoholic solution by means of sodium 
carbonate and hydroxide, and have measured the velocities of the 
two stages of the reactions. 

In concentrated solution, the esters of the normal acids from 
oxalic to sebacic acid exhibit normal behaviour, the reaction being 
a simple stage reaction of the second order. The ratio between 
the reaction constants of the two consecutive reactions has its 
maximum value for oxalic acid, afterwards falls rapidly, and then 
slowly approaches the limiting value, 2, for the higher homologues. 
Further, this ratio is not independent of the concentration, but for 
one and the same dicarboxylic acid diminishes apparently to the 
same limit, 2, as the concentration is increased. This limit is far 
from attained with the lower homologues, but is practically reached 
with such esters as those of azelaic and sebacic acids. These results 
are similar to those obtained by Chandler (A., 1908, ii, 467), who 
found that the ratio between the two electrolytic dissociation 
constants of the free dicarboxylic acids approaches the limiting 
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value, 4, as the molecular weight of the acids and the concentra*^ 
tion increase. The two ratios are, indeed, symbatic, and reach 
their limiting values simultaneously, and the two limiting valuea 
correspond with the independent, uninfluenced reaction of the two* 
identical reactive groups. 

The ratio 2 as the limit for the kinetic constants, and the 
approximation to this limit as the concentration and velocity 
increase, are easily interpreted according to the “ regulation'' 
law (A., 1912, ii, 33; 1916, ii, 606), which states: If alteration of 
a parameter of the velocity of reaction (such as the nature or con¬ 
centration of the reacting substances, the medium, the nature and 
concentration of the catalyst, the temperature, or the illumination) 
produces increase of this velocity, influences come into pls^y in the 
form of alteration of the constants, or of the form of the time-law, 
which are antagonistic to such increase; thus the actual regulated 
velocity lags behind that which would be expected in absence of 
regulation. The ratio between the constants lis the ratio of two 
comparable velocities. If the latter are subject to regulation, as 
the velocity increases, the more rapid reaction is relatively more 
highly retarded than the slower one, the ratio approaching the 
value 2; when the latter is reached, the two groups react equally 
qyickly, and beyond that stage both velocities are retarded to the 
same extent, and the ratio hence undergoes no further change. 

From alterability of the constant-ratio follows, necessarily, that 
of the velocity-coefficients. On hydrolysis of et%l malonate and 
succinate in dilute solution, a decline of the constants of the second 
order is, indeed, observed. 

Whilst increase of the coefficients is observed, or, more accurately, 
suggested, in the case of the normal acids only in dilute solution, 
the diminution in the coefficients with esters of the alkylmalonic 
acids is so considerable that the reaction cannot be calculated as 
of the second order. This diminution is greater in dilute than in 
concentrated solution, and greater with the dialkyImalonic esters, 
which are hydrolysed slowly, than with those of the monoalkyl- 
malonic acids, which are hydrolysed more rapidly, and still greater 
than with the malonic esters, which undergo hydrolysis with great 
rapidity. T. H. P. 

Influence of Lead on the Catalytic Activity of Platinum. 

Edwabd Bradfoed Maxted (T., 1920, 117, 1501—1506). 

Catalytic Studies. VII. Catalysis of Hydrogen Peroxide 
by Iodine Ions. E, Abel {Monatsh,^ 1920, 41, 405—421).— 
The author has already shown (A., 1908, ii, 939) that the catalysis 
of hydrogen peroxide by hydrogen ions, often cited as a typical 
catalysis (Bredig and Walton, A., 1903, ii, 282), mav be repre¬ 
sented as a special case of a much more general catalysis of the 
peroxide which results from the co-operation, or, more accurately, 
the antagonism, of the two reactions: (1) H 202 -t-l 3 —> 

2H- + 2F + 02, and (2} H202 + 2H-H-2F -> I 2 + 2 H 2 O. The 
kinlitics of the second of these reactions has been long worked out 

2— 



ii. 36 


abstracts of chemical papers. 


(Noyes and Scott, A., 1896, ii, 158; Erode, A., 1901, ii, 443; J904, 
ii, 718), and the author has recently {Zatsch, j)hysthaL (Jhcni.y 
1920, 96 , 51*5) investigated the kinetics of reaction (1). 

The conditions for the initiation of the catalysis of hydrogen 
peroxide by iodine ions are now formulated, and the result arrived 
at tested by means of the experimental material formerly obtained 
(Zoc. cit,). For a given case of this catalysis, the position of the 
spontaneous catalytic equilibrium and the time relations leading 
to its attainment are calculated and discussed. T. H. P. 

The Temperature-coefficient of the Decomposition of 
Hydrogen Peroxide by Fat Catalase. E. Nordefeldt {Bio- 
chem. Zeitsch,, 1920, 109 , 236—240).—The constant A of 
Arrhenius's formula has been determined for the decomposition of 
hydrogen peroxide by fat catalase at various temperatures. The 
figures obtained did not differ much from those oblained by Senter 
for blood catalase. S. S. Z. 

Catalysis. VIII. Nil Eatan Duar [with A. K. Datta and 
D. N. Bhattacharya] (fVoc. K. Almd. Wetensch. Amsterdaniy 
1920, 23 , 299—307).—The paper deals with the effect of catalysts 
<on the reaction between ferrous ammonium sulphate and silver 
nitrate and on the atmospheric oxidation of sodium sulphite solu¬ 
tions, and with the hydrolysis of methyl acetate by oxalic and picric 
acids in presence of potassium oxalate and sodium picrate, 
respectively. The reaction between ferrous ammonium sulphate 
and silver nitrate is bimolecular and very rapid at 0°, with a small 
temperature-coefficient. After a time, an equilibrium is set up, 
due to the reducing action of silver on ferric nitrate: 

Ag + Fe(NOa)3 AgNOs + FeCNO^).. 

The reaction is accelerated by acids, including nitric, sulphuric, 
citric, tartaric, acetic, and carbonic, but not by boric acid or phenol. 
Manganese salts and potassium nitrate have a retarding effect. 

A large number of organic substances act as negative catalysts 
with respect to the atmospheric oxidation of sodium sulphite. 
Organic acids have practically the same effect as their sodium salts, 
and benzoic, oxalic, and salicylic acids have a greater negative 
effect than the weaker organic acids. Quinol was the most powerful 
negative catalyst discovered. The temperature-coefficient of the 
reaction, which is 2 between 25° and 40°, was not affected by the 
negative catalysts. Organic substances probably act as negative 
catalysts by diminishing the concentration of the sulphite ions, 
with which they combine to form stable complexes. 

Potassium oxalate in increasing concentration steadily diminishes 
the velocity-coefficient of hydrolysis of methyl acetate by oxalic 
acid, whilst in the case of picric acid the velocity constant first 
increases to a maximum value and then falls off with increasing 
concentration of sodium picrate. These results may be explained 
by considering, besides the diminution of hydrogen-ion concentra¬ 
tion due to the increased concentration of the negative ion common 
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to the acid and salt, the increased dielectric constant and ionising 
power of the solvent caused by the dissolved salt. E. H. R* 

Catalysis. IX. Thermal and Photochemical Reactions. 

Nil Ratan Dhar {Proc. K. Akad» Wetensch, Amsterdam^ 1920, 
23, 308—312),—It is shown that many reactions having large 
temperature-coefficients are sensitive to light, and hence it is con¬ 
sidered that sensitiveness to temperature and to light influences 
have a common cause. The reaction between iodine and potassium 
oxalate is accelerated by light, the most active portion of the 
spectrum being the indigo near the violet end. Mercuric chloride 
and potassium oxalate in sunlight undergo the reaction: 

2HgCl2 + KgCA = 2KC1 + 2 CO 2 4- 2HgCl. 

This reaction is also induced by the light from a carbon arc, a 
quartz mercury vapour lamp, or an arc between electrodes of thoria 
and zirconia. Ammonium cupric oxalate is decomposed by tropical 
sunlight, but not by the above artificial sources of light. 
Uranium salts are general positive catalysts in photochemical reac¬ 
tions, whilst manganese salts are general negative catalysts in both 
light and dark reactions. The author’s conclusions on the relation 
between thermal and light effects are supported by Perrin’s hypo¬ 
thesis that all chemical reactions are induced by radiations (A., 
i919, ii, 177). , E. H. R. 

Catalysis. X. Explanation of some Abnormally Large 
and Small Temperature>coefIicients. Nil Ratan Dear 

{Proc, K, Ahid, WeAensch, AmBterdaw^ 1920, 23, 313—318).— 
The reaction between iodic acid and potassium iodide in dilute 
solution is very rapid at 0®, and the temperature-coefficient cannot 
be determined, but is practically equal to unity. In presence of 
sodium and magnesium sulphates, slightly less iodine is liberated 
at higher than at lower temperatures, and the temperature- 
coefficient appears to be negative. This is due to hydrolysis of the 
sulphate at higher temperatures, with formation of OH' ions, 
which react with the iodine liberated. In presence of ammonium 
and zinc sulphates, the reaction apparently has a positive tempera¬ 
ture-coefficient, the explanation being that at higher temperatures 
these salts produce H* ions, which are active in liberating iodine. 
The abnormally large temperature-coefficient of the reaction 
3l2+60H' = 5I' + T 03 ' 4 - 3 H 20 in presence of sodium carbonate and 
hydrogen carbonate is due to hydrolysis of the carbonates. A 
number of other temperature-coefficients are similarly explained. 

E. H. R, 

A New World of Chemical Compounds. P. P. von 

Veimarn {Ann, ecole mines de VOuraly 1919, 1, 1— 7). —The asser¬ 
tion that atomic and molecular forces are vectorial is identical with 
the principle that chemical forces have a vectorial character. 
Hence a change from gas-fluid to solid-crystal is a chemical process. 
Chemically homogeneous crystals are the simplest representatives 
of homochemical compounds, that is, compounds in which affinity 
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reveals itself between similar atoms^ and all liquids and gases must 
be considered as disperse systems of this vectorial polymer-crystal. 
If such crystals are chemical compounds, it follows, of necessity, 
that the valency of atoms of all elements cannot be less than 6 in 
order to give a three-dimensional form. Differences in combining 
power with hydrogen or oxygen atoms lie largely in the size of the 
surface of atoms and in the ease with which hydrogen atoms in 
their mobility may form doublets, thus hindering the concentration 
of hydrogen atoms round the atom of the element. Molecules of 
hydrogen, fluorine, nitrogen, etc., are examples of the most stable 
homochemical compounds, and show by the tendency to remain as 
doubled atoms the magnitude of the intensity of homochemical 
forces. In chemical compounds the atoms have not lost, but only 
more or less changed, the properties they have in the free state. 
A study of colloidal synthesis has given rise to the principle that 
any matter gives in corresponding conditions homochemical com¬ 
pounds with any other matter, in case of there being common 
atoms or atomic groups Dispersoidal parasitism with homo¬ 
chemical compounds thus has rendered possible the preparation of 
colloidal solutions of great stability and high concentration. 

Chemical Abstracts. 

Arrangement of Atoms in some Common Metals. 

A. W. Hull (Science, 1920, 62, 227 -229) —A preliminary note 
on the results of X-ray analysis of various metals. Calcium has a 
face-centred cubic arrangement, each atom being surrounded by 
12 equi-distant atoms Titanium is centred cubic, each atom 
being surrounded by 8 others. Zinc is hexagonal close-packed 
and elongated 14% in the direction of the hexagonal 
axis. Cadmium is like zinc, with an elongation of 16%. 
Atoms of indium are arranged in a face-centred tetra¬ 
gonal lattice resembling a cubic close packing, except that 
it is elongated G% in the direction of one of the cubic axes. 
Ruthenium has an arrangement similar to zinc and cadmium, but 
there is a contraction of 3% in the direction of the hexagonal axis. 
Palladium, iridium, and platinum are like calcium; tantalum is 
like tungsten, iron, chromium, and titanium. 

Chemical Abstracts. 

A Convenient Form of the Periodic Classification of the 
Elements. C. R. Noddxr (Ghem, News, 1920, 121, 269).— A 
modification of Harkin's spiral as a representation in one plane. 
Two plane spirals are used, for the odd and even series, respec¬ 
tively, corresponding radii being parallel and numbered similarly. 

J. R. P. 

Nature of Valency. Alfred Bbnrath (Zeitsch. angew. Chem., 
1920, 33, 289—290).—The following conception of valency is 
suggested to reconcile the theory of Berzelius with observed facts. 
The reactions attributable to the main valencies of an element are 
characterised by the combination of atoms with other atoms ot 
opposite polarity, and their replacement by other atoms with similar 
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action, whereas by-valencies are characterised,- in the main, by the 
combination of compounds, and rarely by the combination of atoms 
of similar polarity. Hence by the valency of an element should 
be understood only the number of main valencies not altered by 
the action of by-valencies. The main valencies must be either 
positive or negative, and if an element appears to exert valencies 
of opposite polarity, the explanation is to be found in the presence 
of by-valencies. The valency towards hydrogen, or (+) valency, 
is distinguished from the valency towards oxidising agents, or 
(— ) valency, and these cannot be simultaneously active in the same 
element, since hydrogen combines with oxidising elements to form 
inactive compounds, such as water or hydrogen chloride, which can 
only enter into combination with by-valencies. The valency of an 
element in a compound can oply be changed by oxidation or reduc¬ 
tion, and not by reactions involving the by-valencies. C. A. M. 

Angle of Slope. A New Ph 3 r 8 ical Constsuit. A. Langhans 

{Kolloid, Zeitsch.y 1920, 27, 101—123).—The ithgle of slope is that 
angle at which a particle of material can just maintain its posi¬ 
tion. The author describes six methods by which this angle may 
be measured. One of these consists in filling a metal cylinder, 
which is cut into two pieces, with the powdered substance, then, on 
removing the metal cylinder, the powder will fall and produce a 
cone, which may be measur^. The angle which the side of the 
cone makes with the horizontal is the angle of slope. This angle 
has been determined for ninety substances; the results are given 
in tables, together with the specific gravity and the size of the 
particles. The angle is shown to decrease with increasing specific 
gravity, and it also depends on the viscosity of the powder and the 
size of the particles. J. F. S. 

The Accuracy obtainable with Varnished Weights. E. IJ. 

VoGELENZANG (CAcm. Weckhlod, 1920, 17, 453).—Aluminium 
weights varnished over to varying thicknesses have been exposed to 
atmospheres saturated to various known degrees of moisture, and 
the alteration in weight examined. It is found that no perceptible 
change occurs, and such weights are thought to be suitable for use 
even with the microbalance, since the humidity of the air in the 
case can be kept almost constant. S. I. L. 

The Metallic Elements of the Ancient Chinese. G. Wang 
{Science [China], 1920, 6, 555—664).—The Chinese early discovered 
a number of chemical facts and a knowledge of the chemical 
character of some natural phenomena. The discoveries were never 
scientifically developed, and the surviving accounts are mystical 
and obscure. The author gives an account of the metallurgy of 
early China. Chemical Abstbacts. 

The Metallic Compounds of the Ancient Chinese. 

G. Wang {Science [China], 1920, 5, 672—684).—The author 
divides the history of chemistry in China into: (1) the alchemical 
period; (2) the period of iatro-chemistry; (3) the modem period. 
China has just emerged from the second period. A large number 
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of the common inorganic compounds were known and employed as 
medicines. Investigation has been made of the reactions involved 
in the old methods of preparing these compounds. 

Chemical Abstracts. 


Inorganic Chemistry. 


Influence of Chloride on the Solubility of Chlorate and 
its Dependence on Temperature. Jean Billiter {Monatsh., 
1920, 41, 287—295).—In spite of the very considerable increase 
in the solubility of chlorates with rise of temperature, but little 
separation of crystals occurs when a hot solution, saturated with 
chlorate and very rich in chloride, is cooled. Investigation shows 
that the solubility of sodium chlorate per unit volume of water or 
sodium chloride solution increases linearly with rise of tempera¬ 
ture. The diminution produced in the solubility of sodium 
chlorate by addition of sodium chloride increases as the 
temperature rises, the extent of the increase being especi¬ 
ally great for high concentrations of the chloride. Thermo¬ 
dynamic considerations indicate that the heat of solution of 
sodium chlorate in concentrated sodium chloride solutions should 
diminish as the temperature rises, and that the solubility of sodium 
chloride is diminished by addition of the chlorate more at high 
than at low temperatures. T. H. P. 

Polychroism of Colloidal Sulphur. Hudolf Auerbach 
{Kolloid ZeHsch., 1920, 27, 223—225).—Colloidal sulphur is 
capable of exhibiting various colours depending on the degree of 
dispersion. The colour changes can be shown by adding phosphoric 
acid to sodium thiosulphate solution when first a weak turbidity 
appears, which is followed by a yellowish-blue opalescence, and 
then the colour observed by transmitted light passes slowly through 
yellow, green, red, violet, and blue, and finally the sulphur is pre¬ 
cipitated. The whole process occupies twenty minutes. The 
following quantities are recommended for demonstration of the 
process: (i) For demonstration in a test-glass: 10 c.c. of 
*V/20-sodium thiosulphate are treated with 0*1 c.c. of phosphoric 
acid (D==l*70) in 9*9 c.c. of water, (ii) For demonstration by 
lantern projection on a white screen: 15 c.c. of 20-sodium thio¬ 
sulphate solution are treated with 0*1 c.c. of phosphoric acid 
(D = l*70) in 4*9 c.c. of water. It follows, therefore, that disperse 
systems of dielectric substances can show polychromatic colours 
just in the same way as metallic disperse systems. J. P. S. 

Preparation of Sulphur and Sulphuric Acid from 
Sulphates of the Alkaline Earths. E. H. Biesrnfeld {J. pr, Chem., 

J920, [ii], 100, 115—1.58).—T. of Kiesente hy Carhop 
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[with Alfred Faber].—A review of the literature on the utilisation 
of magnesium sulphate leads to preference being given to the pro¬ 
posal of Precht (Ghem, lnd,y 1881, 4, 360) to reduce kieserite 
by means of charcoal according to the equation 2 MgS 04 + C= 
2Mg0 + 2S02 + 002* Experiments showed that, at least in part, 
reaction occurs according to the equation MgS 044 - C = MgO + SO 2 4* 
CO. Thus the solid residue always contained sulphur when less 
than one atomic proportion of carbon to magnesium was employed, 
the best results being obtained with the proportion 1:1 at 
750—860° or 1*5:1 at 950°. Under these conditions, the sulphur 
was obtained almost entirely as sulphur dioxide, with a little free 
sulphur. Contrary to what might be expected, reduction was not 
complete when greater proportions of carbon were used, probably 
because the molten sulphide then produced surrounded the sulphate 
and protected it from further action. 

II. Reduction of Gypsum and Anhydrite by Carbon [with Hans 
Feld]. —The reaction between gypsum and carbon sets in below 
500°, but very slowly, and is fairly rapid from #bout 700° upwards. 
Under suitable conditions, pure calcium sulphide was obtained, 
approximately according to the equation CaS 04 -f-3C==CaS-f CO 2 -I- 
2CO. Similarly, from strontium and barium sulphates, the sulph¬ 
ides were produced, the different behaviour of magnesium sulphate 
being accounted for by a consideration of the heats of reaction. 
The composition of the gaseous phase in the former cases is con¬ 
trolled by the CICOICO 2 equilibrium, but in the case of magnesium 
sulphate this is disturbed by the action of sulphur dioxide on 
carbon monoxide. 

III. The Calcium Sulphate-Carbonate Equilibrium [with (Frl.) 
Italiener and (Frl.) M. Hesse]. —The equilibrium CaS + H20-|- 
COj ~ CaCOg-hHgS cannot be utilised for the disposal of calcium 
sulphide obtained by the above reduction, since at temperatures, 
for example, 700°, at which it is sufficiently rapidly attained, it 
favours the formation of calcium sulphide to a very considerable 
extent. 

IV. Reduction of Gypsum and Anhydrite by Gases [with Mar¬ 

garets Hesse]. —Gypsum was reduced by methane according to 
the equation CaS 04 +CH 4 = CaS-h 002 + 2 H 2 O. Below 800°, de¬ 
hydration of the gypsum alone occurred, but at 800—1000° quan¬ 
titative reduction appears possible if the action be sufficiently 
prolonged. Above 1100°, some calcium oxide was produced, prob¬ 
ably as a result of the reaction, CaS-i-H20 = Ca0 4 *H 2 S. The 
deduction from this equation that excess of steam would favour 
complete removal of sulphur was confirmed by experiments at 
1200° and 1300°. Partly in consequence, however, of dissociation 
of hydrogen sulphide and partly by its reaction with water vapour 
(compare Randall and Bichow^y, A., 1918, ii, 169), the 

sulphur was obtained almost entirely as sulphur dioxide or ele¬ 
mentary sulphur, the latter predominating when only a slight 
excess of water was employed. 

V. Decomposition of Calcium Sulphide by Steam and the Direct 

2* 
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Converfsion of Gy2i8um hnd Anhydrite into Oxide [with MabgaRETk 
H£SSE].-^Expeniments on the action of steam on calcium sulphide 
justified the assumption above of its intermediate formation, the 
amounts of sulphur dioxide and elementary sulphur produced being 
in agreement with the previous results. It must therefore be 
possible to convert calcium sulphate directly into the oxide by 
treatment with carbon and steam, and experiment showed this to 
obcur at 1200®, but more than six times as rapidly at 1300®. Owing 
to the reducing action of carbon monoxide and hydrogen on sulphur 
dioxide, elementary sulphur predominated in the product, only 50% 
being obtained as the dioxide, even when 850 times the theoretical 
proportion of steam was employed. J. K. 

Date of the Discovery of Tellurium and Bromine. Paul 

Diergart (Zeitsch, angew. 1920, 33, 299—300).—Tellurium 

was first discovered in 1782, or the beginning of 1783, by F. J. 
Muller of Hermannstadt; T. Bergmami of Upsala in 1783 con¬ 
cluded that a new element had been isolated The element was 
discovered independently by Kitaibel in 1789, and the discovery 
was confirmed by Klaproth of Berlin in 1798, this investigator 
giving the name of tellurium’’ to the element. Bromine had 
been isolated previous to 1826, but not recognised as a new element; 
it is mentioned by Berard in a paper appearing in the J. chim, 
Med.y August, 1826; whilst Balard, Ann. chim. fhys., [ii], 32, 
337, August, 1826, gave the name "'bromine'' to the element. 

W. P. S. 

The Reaction between Chlorine and Ammonia. II. 

William A. Noyes and A. B. Haw (/. Amer. Chem. Soc,, 1920, 
42, 2167—2173, Compare A., 1901, ii, 601).—^Anhydrous ammonia 
and anhydrous chlorine react to form nitrogen trichloride and 
ammonitlm chloride, 4NH8-f-3Cl2=3NH4Cl-i-NCl3. A considerable 
proportion of the trichloride always decomposes into chlorine and 
nitrogen, either directly or by interaction between the trichloride 
and ammonia. The ratio of the number of molecules of chlorine 
to the number of molecules of ammonia may be varied between 
wide limits without affecting appreciably the ratio between the 
number of molecules of ammonia and the number of molecules of 
ammonium chloride. This ratio is 4 to 3. The chlorine reacts 
primarily with the ammonia, but only to a trifling extent, or not 
at all, with the solid ammonium chloride which is formed. The 
reaction was carried out with the dry substances without a solvent, 
and also in presence of carbon tetrachloride or pentane. 

J. R. P. 

The Reaction between Chlorine and Ammonia. III. 
Probable Formation of Trichloro*ammonium Chloride. 

William Albert Noyes {J, Amer. Chem. Soc., 1920, 42, 
2173—2179). —Dry hydrogen chloride converts nitrogen trichloride 
quantitatively into ammonium chloride. The reaction may occur 
either in a solution of the trichloride in carbon tetrachloride or 
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^without any solvent. This sliows that the decomposition is not a 
hydrolysis^ in the absence of water^ and is probably •not a hydro¬ 
lysis in the presence of water. 

The action probably consists primarily in the formation of tri- 

+ "• 

chloro-ammonium chloride, NCI 3 HCI, followed by the loss of an 
atom of positive chlorine with an atom of negative chlorine. The 
formation of nitrogen trichloride by the action of chlorine on a 
solution of an ammonium salt appears to be the reverse of the 
above reaction. Ammonium sulphate is much more suitable than 
ammonium chloride for the preparation of nitrogen trichloride. 
Chloroamine and dichloroamine are formed, as well as nitrogen 
trichloride, by the action of chlorine on ammonium salts. Treat¬ 
ment of an ammonium salt with hypochlorous acid gives a tri¬ 
chloride pure and free from chloro-amines. Nitrogen trichloride 
may be separated from a solution, in ^hich it is prepared, by a 
current of air, drying the air and vapour of trichloride by passing 
through concentrated sulphuric acid, and cond^sing the trichloride 
in a U-tube surrounded by a freezing mixture. J. B. P. 

Reactions of Salts of Nitrous Acid with Weak Bases. K. A* 

Hofmann and Gustav Buhk (Ber,, 1920, 68, [B], 2165—2171). 
—rlt was shown in a previous paper (A., 1920, ii, 487) that carbon 
monosdde is oxidised by alkalii %droxides in contact with copper 
with formation of carbonate and free hydrogen, the latter being 
in the nascent form and having powerful reducing properties. 
Experiments are now recorded in which a strongly alkaline solu¬ 
tion of sodium nitrite was used, but absorption of carbon monoxide 
was extremely slow. When ammonia was substituted for the strong 
alkali, absorption was again slow at hrst, but gradually became 
more rapid with formation of ammonium carbonate and a gaseous 
mixture of nitrous oxide, nitric oxide, and nitrogen. The 
accelerated reaction was found to be due to the formation of 
the hydrogen carbonate, and it was further found that a solution of 
sodium nitrite and ammonium hydrogen carbonate reacted with 
copper at ordinary temperatures with formation of a gas consist¬ 
ing of a mixture of nitrous oxide and nitrogen with very little 
nitric oxide. This reaction provides a convenient way of preparing 
nitrous oxide gas for laboratory purposes. Instead of ammonium 
hydrogen carbonate, ammonium chloride or sulphate can be used. 
Using 14 grams of sodium nitrite and 22 grams (two molecular 
proportions) of ammonium chloride in 200 c.c. of water, a total 
of 1025 c.c. of gas was obtained consisting of 81 c.c. of nitric oxide, 
845 c.c. of nitrous oxide, and 99 c.c. of nitrogen. The greater 
part of the nitric oxide was evolved in the early part of the reac¬ 
tion, whilst the nitrogen content of the gas remained fairly 
constant throughout. 

The reaction is due in the first place to the reduction by the 
c^per of free nitrous acid formed by hydrolysis of ammonium 
nitrite (produced by double decomposition of the sodium nitrite 
and ammonium salt), 2 HN 02 +Cu= 2 N 0 -f-Cu( 0 H) 2 . The cupric 

o« o 
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hydroxide dissolves in the ammonia (a blue colour appears on tlic 
surface of the copper), and is reduced by copper to the cuprous 
form. The cuprous oxide then reduces the nitric oxide further 
to nitrous oxide, 2N0 + Cu20 = N20 + 2Cu0. The free nitrogen 
must be formed by the normal decomposition of ammonium nitrite 
into nitrogen and water. Magnesium nitrite behaves in a similar 
manner with copper, but, since it is much less hydrolysed than 
ammonium nitrite, the reaction proceeds at only about one-sixtieth 
of the rate. E. H. R. 

Transformation of Quartz into Tridymite. Orazio 

Rbbupfat {Giorn. Chim. Ind. Apjd., 1920, 2, 437—438).—The 
transformation of silica at 1300—1350° from the quartzose form 
into the form having the lower density, 2*22—2*27, which consists 
predominantly of tridymite, is facilitated by the presence of small 
proportions of phosphoric acid. T. H. P. 

The Rare Gases of the Natural Gases of Alsace- 
Lorraine. Charles Moureu and Adolphe Lepape (Compt. rend.^ 
1920, 171, 941—947).—The natural gases examined were from 
petroleum borings, a potash mine, a coal mine, and two mineral 
springs. The percentages by volume found for the rare gases were 
argon plus traces of krypton and xenon, 0*0104—1*01%; helium 
plus traces of neon, 0*0006—1*68%. The constant presence of 
nitrogen and of the five rare gases was shown in these natural 
gases of Alsace-Lorraine and, in all but one case, the constant 
absence of oxygen. The detailed analyses confirm results previously 
obtained as to the relative proportions of the various rare gases 
present in natural gases (compare A., 1916, ii, 389, 481). 

W. G. 

The Action of Ozone on ^Alkali Metals, Ammonia, and 
Substitution Products of Ammonia. Wilhelm Strbcker and 

Heinz Thienemann (Ber., 1920, 53, 2096- 2113).—The action 

of ozone on solutions of the alkali and alkaline earth metals in 
liquid ammonia was investigated in the hope of elucidating the con¬ 
stitution of the products obtained by Traube (A., 1912, ii, 844) and 
others by the action of ozone on concentrated sodium or potassium 
hydroxide solutions. Although precipitates were obtained which 
appeared to be ozonides of potassium, sodium, rubidium, caesium 
calcium, and barium, these could not be obtained in a pure state 
on account of by-products formed by the action of ozone on 
ammonia. The compounds obtained were orange to brown in 
colour, readily decomposed by water or dilute acids with evolution 
of oxygen, and giving the hydrogen peroxide reaction with titanium 
sulphate solution. The ozonides of rubidium and caesium are the 
most stable of those prepared. 

Quantitative experiments on the action of ozone on liquid 
ammonia cooled in a carbon dioxide-ether mixture showed that the 
ozone was completely reduced, the products of the reaction being 
about 98% of ammonium nitrate and 2% of nitrite. When ozone 
is first passed into the liquid ammonia, an orange colour appears. 
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which may be due to the formation of an unstable ozonide. Care¬ 
fully dried ozone at first acts very slowly on liquid ammonia^ but 
as the reaction proceeds, the water formed has an accelerating 
influence. 

Hydroxylamine hydrate reacts readily with ozone, hydroxyl- 
amine nitrate being the sole product of the reaction. The reaction 
is not complete, excess of ozone being required. Hydrazine 
hydrate is oxidised by ozone principally to nitrogen and water, only 
small quantities of hydrazine and ammonium nitrates being 
formed. 

Methylamine and ozone react to form formaldehyde with 
ammonium and methylammonium nitrate and nitrite. Dimethyl- 
amine reduces ozone rapidly and completely, the reaction products 
identified being nitrate, nitrite, formaldehyde, and formic and acetic 
acids. The reaction between trimethylamine and ozone is explosive, 
even at the temperature of an ether-carbon dioxide mixture, and 
it was necessary to use a 5—10% solution of the base in chloroform 
to study the reaction. The product of the reaction was trimethyl¬ 
amine oxide, OINMeg, which was precipitated from the chloroform 
as the hydrochloride, the hydrochloric acid being formed by the 
oxidising action of ozone on chloroform. E. H. R. 

The Action of Fluorine on Potassium Hydrogen Sulphate. 

E. Brunner (Helv. Chim. Acta^ 1920, 3, 818—824).—The fact 
that potassium fluoride has a strong accelerating effect on the 
electrolytic production of per-salts and hydrogen peroxide might 
perhaps be ascribed to the little-known oxidising action of fluorine. 
The author has therefore tested the action of this gas on a saturated 
solution of potassium hydrogen sulphate and finds that oxidation 
of the sulphuric acid does take place, but whether the product 
is persulphuric acid or not is uncertain. 

An improved copper cell for the electrolysis of anhydrous 
hydrogen fluoride is described, and also a small apparatus for the 
analysis of readily decomposable fluorides by means of the volume 
of silicon fluoride produced when the sample is heated with dry 
glass powder and anhydrous sulphuric acid. J. C. W. 

The Formation of Additive Compounds between 100% 
Sulphuric Acid and the Normal Sulphates of the Alkali 
Metals. James Kendall and Mart Louise Landon (J. A ' i ^ wr , 
Ghent, Soc., 1920, 42, 2131—2141).—The freezing points of systems 
containing sulphuric acid and anhydrous normal sulphates of 
potassium, sodium, ammonium, and lithium were determined from 
the eutectic points to 300° The curves showed the existence of 
the following compounds, omitting compounds of undetermined 
composition: 

With pptassium sulphate— (a) K 2 S 04 , 3 H 2 S 04 , m. p. 91*5°. 
(h) K 2 S 04 ,H 2 S 04 , m. p. 218*6°; exists in three modifications with 
transition points at 182° and 202°. 

With sodium sulphate— (a) 2Na2804,9H2S04; unstable at m. p. 
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(60® by extrapolation), transition points to the two modificstions^ 
of Na2804,2H2S0^ occurring at 67® and 68®. (6) Na2S04,2H2S04; 
exists in two modifications, both unstable at the melting points, 
transition to Na2S04,H2S04 occurring at 96® and 109®. (c) 
Na2S04,H2S04, m. p. 186®. 

With ammonium sulphate— (a) (NH4)2S04,3H2S04, m. p. 48®. 
(b) (NH4)2S04,H2S04, m. p. 146*9®. 

With lithium sulphate—(a) Li2S04,7HoS04, m. p. 13*6®. (b) 
Li2S04,2H2S04; unstable at m. p., transition to Li2S04,H2S04 
occurring at 60®. (c) Li2S04,H2S04; unstable at m. p. (170*6® 

by extrapolation). 

The results are in agreement with the law that the stability of 
an additive compound increases with the difference in character 
(that is, the positive or negative nature of the constituent groups) 
of its components. The sails in sulphuric acid are regarded as 
weak bases. J. R. P. 

Disodium Hydrogen Phosphate Dodecahydrate. Dalziil 

Llewellyn Hammick, Hector Kenneth Goadby, and Henry 
Booth (T., 1920, 117, 1589—1692). 

Colour Changes on Coagulating Sulphide Hydrosols. 

Friedrich Vincenz von Hahn {Kolloid Zeitsch., 1920, 27, 
172—175).—The colour changes brought about by coagulating silver 
sulphide sols by potassium chloride solutions have been studied. 
The colour change depends on the concentration of the potassium 
chloride, and it is only observed between definite fixed limits of 
concentration; thus with concentrations of potassium chloride 
below 60 millimols. per litre there is no change, and above 0*22 
mol. the colour is always brownish-red. When 5 c.c. of 0*12i\^- 
potassium chloride are added to 5 c.c. of the silver ^sulphide sol, a 
dark yellow coloration appears after five minutes; with 0*14ir- 
potassium chloride in similar oircumstances a pale leaf-green; 
0*16iV^ gives an ice-blue colour, 0*18iV' gives blue, 0*20iV gives 
violet, and 0*22iV^ a dull green. The stability of the colloidal con¬ 
dition at the above-named stages is not great, and in three to 
four hours the colours become somewhat less intense, and the sol 
is precipitated. Similar colour effects were found when magnesium 
sulphate, aluminium sulphate, and hydrochloric acid were used 
instead of potassium chloride. J. P. S. 

Reduction of Sodium Silver Thiosulphate by Hyuo- 
sulphite. I. Albert Steiomann {Kolloid Zeitsch,, 1920, 27| 
249—254).—The reduction of silver sodium thiosulphate by sodium 
hyposulphite has been studied under a number of conditions. 
According to Jellinek (A., 1919, ii, 231), sodium hyposulphite 
decomposes in solution according to the equations 2Na2S204= 

• NajSgOr, -1- Na2S203; NagSgOs 4- HgO ~ 2NaHSOy. Consequently, 
solutions of hyposulphite become acid, and the formation of the 
reduction nuclei in the sodium silver thiosulphate mixtures is 
thereby greatly reduced. Starting with neutral aAd alkaline 



INORGAKIO* OHBMISTBT. 


ii. 47 


mixtures of the two reacting solutions, it is shown that the reduc¬ 
tion occurs much more rapidly in the alkaline solution than in the 
neutral solution, since the neutral solution becomes acid during 
the reaction, owing to the decomposition of the hyposulphite, as 
indicated above. The silver from alkaline solutions coagulates 
more rapidly than the blackish-blue silver from acid solutions, 
which sediments very slowly and yields a precipitate which is deep 
black in colour. The silver from alkaline solutions is greyish- 
black, and when rubbed on paper takes on a bronze appearance. 
The reduction occurs much more rapidly in the presence of a little 
potassium iodide than in alkaline solutions, and more rapidly still 
in alkaline solutions containing a little potassium iodide. In all 
cases, the reduced silver is at first colloidal, which rapidly coagu¬ 
lates. In the alkaline (soda) solutions, the sol remains yellow¬ 
ish-brown in colour until coagulation sets in, but in all other 
cases the sol becomes reddish-blue very rapidly. Similar reactions 
are described in the presence of gelatin. J. F. S. 

Dispersoid and Colloid Chemist^ of Gypsum. I. 

Wo. OsTWALD and P. Wolski {Kolloid Zeitsch., 1920, 27, 
78—92).—The colloidal processes occurring in the setting of burnt 
gypsum have been investigated by measuring the viscosity of 
suspensions at various perioda^pf time after the preparation of the 
suspensions. This method is shown to be a very suitable one for 
the study of 4—5% suspensions of burnt gypsum. Such suspen¬ 
sions show a strong increase in the viscosity for the first half hour 
after their preparation. The time-viscosity curves have the shape 
of an 8. The concentration of gypsum has a marked influence, 
in so far as the difference between the initial and final viscosities 
(hydraulic effect) increases extraordinarily rapidly with the con¬ 
centration. Temperature plays an important part in the setting 
of gypsum; the viscosity shows that no setting is taking place at 
60°, and very little at 37°, whilst at 0° the increase in viscosity, 
that is, setting, is very great. Grinding and ageing of the burnt 
gypsum have a marked effect on the viscosity curve. Freshly 
ground preparations show a greater hydraulic effect than unground 
aud aged specimens. This is due to the influence of the degree of 
dispersity. It is shown that more highly dispersed specimens have 
a greater hydraulic effect than less highly dispersed specimens. 
The influence of additions of various substances on the setting 
has also been studied. Thus potassium chloride in concentrations 
up to 0-2N accelerates the setting of gypsum, but eventually gives 
a smaller hydraulic effect than pure water. On the other hand, 
concentrated solutions of potassium chloride retard the setting of 
gypsum in suspensions. Acetic acid, 2Nf retards the setting, but 
gives a somewhat larger hydraulic end effect. Gelatin, 0*2%, and 
20% alcohol completely stop the setting of gypsum. J. F. S. 

« 

Thallic Nitrite. G. Canneri {Atti B. Acoad. Lincei^ 1420, 
[v], 29, ii, 142—146).—Treatment of a suspension of thallium 
sesquioxide in water with liquid nitrous anhydride, and subsequent 
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evaporation of the solution, even in the cold under reduced 
pressure, yields, not thallic nitrite, but thallous nitrate. The 
latter is also obtained when solutions of thallic sulphate and 
barium nitrite are mixed in the cold, and the resulting liquid 
evaporated at low temperature. That thallic nitrite is capable of 
existence in solution, although it cannot be obtained in the solid 
condition, is shown by the results of estimations of the total 
thallium, the thallic thallium, the nitrous nitrogen and the total 
nitrogen, and by the fact that the nitrogen collected in the estim¬ 
ation of the nitrous acid contains free chlorine, this being liberated 
by decomposition of the thallic chloride formed from the thallic 
nitrite and the ammonium chloride added. 

Treatment of aqueous thallic nitrite solution with alcohol yields 
a precipitate of the sesquioxide. In ethereal solution, thallic 
nitrite is far more stable, and the salt separates in the solid state 
on evaporation of the solvent; it could not, however, be analysed 
directly. Decomposition of thallic nitrite, with formation of 
thallous nitrate, takes place solely in accordance with the equation 
T 1 (N 02)8 —TlN 03 -fN 203 , neither intermediate reduction pro¬ 
ducts nor thalloiis-thallic complex compounds being formed. • 

T. h. p. 

Mercuric Azide. A. Stkttbacher {Zeiisch, ges. Schiess, u. 
Sprengstoffw,, 1920, 16, 211—212).—The extreme sensitiveness of 
mercuric azide, even under water, renders it unsuitable for prac¬ 
tical purposes. With stringent precautions, it may be prepared 
on a laboratory scale as follows. A solution of 6*5 grams of sodium 
azide is decomposed with concentrated sulphuric acid, and the 
gaseous hydrogen nitride produced is passed into 10 grams of 
mercuric oxide in 200 c.c. of boiling water. The hot solution of 
mercuric azide is passed through a filter in a funnel provided with 
a hot-water jacket, and the filtrate is gently agitated with a 
wooden splinter during cooling to avoid formation of crystals 
exceeding 1 mm. in length, these being extremely sensitive. A 
crystalline mass of mercuric azide is thus obtained of not appreci¬ 
ably greater sensitiveness than silver fulminate. An alternative 
method consists in mixing concentrated solutions of sodium azide 
and mercuric nitrate; mercuric azide is precipitated from this 
mixture as a powdery mass, which is even less sensitive than lead 
azide, but can be converted into the highly sensitive form by solu¬ 
tion and crystallisation. Although mercuric azide has the same 
molecular weight, and develops the same volume of gas on deton¬ 
ation, as mercuric fulminate, its brisance ” is twenty to thirty 
times as great. W. J. W. 

A Revision of the Atomic Weight of Aluminium. The 
Analysis of Aluminium Bromide. Theodore W. Richards 

and Henry Krepelka (J. Amer. Chern, Soc., 1920, 42, 
2221-- 2232).—Aluminium bromide was synthesised from very pure 
bromine and the purest obtainable aluminium. It was digested 
three times in nitrogen at different temperatures, and fractionated 
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by distillation twice in nitrogen and twioe in a vacuum. The 
residue was in each case discarded, as were two of the portions 
first volatilised. 

The aluminium bromide was decomposed by water in such a way 
that the reaction occurred slowly, and the solution precipitated by 
a weighed amount of pure silver. The silver bromide was collected 
and weighed. 

The close agreement of all the five analyses shows that the 
material used was very nearly, if not quite, homogeneous. In the 
final four analyses, 16*84201 grams of aluminium bromide required 
19’22350 grams of silver for complete reaction, corresponding with 
an atomic weight for aluminium of 26*963 (Ag = 107*88; Br = 
79*916). This agrees fairly well with Thomsen’s value, 26*99, and 
modern evidence seems to show that the atomic weight of 
aluminium is really less, not more, than 27. The new value is 
distinctly nearer a whole number than the old one. J. R. P. 

Swelling Phenomena with Fibrous Alumina. Rbinz von 

Zehmen {Kolloid Zeifsch., 1920, 27, 233—235).—Fibrous alumina 
as^jrepared by Wislicenus (Zeitsch. angew. Chem.^ 1914, 17, 803) 
constitutes a reversible gel. On heating, the loss of water takes 
place stepwise between 100® and 200®, inasmuch as a definite per¬ 
centage of water is lost at any given temperature; 6*5% is lost at 
100®, a further 3% at 150®, and 2—3% at 200®; above 200® there 
is no further loss. On keeping in an open dish, practically the 
whole of the water is readsorbed in one day, and the small residue 
in four to five days. The maximum adsorption of water is 60%, 
and this amount is taken up in a few weeks by keeping the fibrous 
material in an atmosphere saturated with water vapour. In 
taking up water, swelling occurs; thus 1*97 grams of material 
dried at 200® had a volume of 5*60 c.c., and on keeping for three 
days in an atmosphere saturated with water vapour, it increased 
in weight to 3*12 grams and in volume to 6*30 c.c. The power of 
adsorption of Congo-red has been examined. It is found that the 
air-dried material containing 13% of water adsorbs relatively more 
Congo-red than the ignited material, whilst with the completely 
hydrated material the adsorption is still greater. The increased 
power of adsorption is attributed to the increase in the degree of 
dispersion of the adsorbent by swelling. J. F. S. 

The Permeability of Glass to Iodine and Bromine 
Vapours. James Bribrley Firth (T., 1920, 117, 1602—1603). 

Electrol]rtic Formation of the Alkali Salts of Ferrous 
and Ferric Oxides. O. Grube and H. Gmeliiv (Zeitsch, Elektro- 
chem,, 1920, 26, 459—471).—^The electrolytic formation of sodium 
ferrite and sodium ferrate has been investigated. It is shown that 
when iron which has been rendered active by cathode treatment 
is anodically polarised by a low current density in a 40% solution 
of sodium hydroxide and in complete absence of air, it passes into 
solution in the bivalent condition as sodium ferrite, Na2Fe02. At 
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80^, with a current density of 0*166 amp./sq. dcm., 0*026 molecular 
solutions of this compound may be prepared. The anodic solution 
of iron in strong solutions of sodium hydroxide at high tempera¬ 
tures takes place in two stages; in the first stage, iron dissolves 
in the bivalent condition, whilst in the second stage it passes into 
solution in the sexavalent condition as ferrate, with simultaneous 
evolution of oxygen. Nowhere does iron pass into solution in the 
tervalent condition. The electrolytic formation of sodium ferrite 
can be brought about either by anodic oxidation of an alkaline 
solution of ferrous hydroxide or by the cathodic reduction of sodium 
ferrate. Both reactions take place on platinum electrodes. The 
equilibrium potential of iron against a sodium ferrite solution and 
that of platinum against mixtures of ferrite and ferrate have been 
measured, and from the results the concentration of the ferric 
ions in the latter solution and of the ferrous ions in the former 
solution have been calculated. The results show that a solution 
of ferrite is much more complex than an alkaline solution of ferrous 
hydroxide. The anodic solution of bivalent iron in 40% sodium 
hydroxide takes place at 80° at potentials 6 jj -0*84 to —0*82 volt. 
At a slightly higher potential, Cjj — 0*8 to —0*7, the oxidation 
process 2 Fe 02 " + 2©— ^ 6304 " takes place. In 40% sodium hydr¬ 
oxide solution, the equilibrium potential of the process 
Fe + 2© — 2Fe** lies at €jj —0*86 volt, whilst that of the process 
f’e^' + S ^ Fe*“ lies at —0*69 volt, and that of the process 

ire*** 4.30 Fe. at €„ -f 0*55 volt. Using the above values, 

the potential of the reactions Fe-i-S© ^ Fe*** and 
Fe-i- 6 © Fe****** 

have been calculated, and the values —0 80 and —0*13 volt 
respectively found. J. F. S. 

Cause of the Instability of Nickel Steels ; its Elimination. 

C H in. Guillaume (Compf, rend., 1920, 171, 1039—1041. Com¬ 
pare ibid., 1899, 129, 155).—From a study of the effect of the 
addition of manganese or chromium or carbon to nickel steels on 
the instability of such steels, it is shown that the cause of such 
instability is due to the presence of carbon, and the consequent 
formation of cementite, the slow transformation of which is capable 
of producing the phenomena observed. The stabilisation of nickel 
steels would thus be brought about by the absence of cementite. 
It is shown that the addition to nickel steels of metals, such as 
chromium, tungsten, or vanadium, which have an afl^ity for 
carbon greater than that of iron, in sufficient amount render such 
steels far more stable, but a very slight residue of cementite always 
remains. To arrive at complete stability, it seems necessary to 
add to the alloy an excess of the third metal. W. G. 

Nickel Plating of Aluminium. A. Mazuib (Ann. Chim. 
anal., 1920, fii], a, 335—336).—^Aluminium may be plated with 
a compact adherent coating of nickel by scouring it with milk of 
lime, and, after thorough washing, immersing it in m BOid 6 ath 
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of a metallic chloride, preferably manganese or ferric chloride. 
Finally, it is subjected to a current of 2-6 to 3 volts and 1 to 1*6 
amp. per^aq. dcm. in a solution of nickel sulphate, the anodes 
consisting of sheet nickel. [See, further, J, Soc, Chem. Ind,, 1921, 
13a.] C. a. M. 

The Constitution of the Paramolybdates. S. Fosternak 
(Gompt, rend., 1920, 171, 1058—1060).—Ammonium para- 

molybdate can be obtained in a crystalline form in the anhydrous 
state, and to it the constitution 

(NH 40 ) 8 MoO( 9 -Mo 02 ) 50 -MoO(ONH 4 )s 
is assigned. In addition, two new ammonium heptamolybdates 
intermediate between the para- and meta-molybdates have been 
prepared. Trmmmonium heptamolf/hdate, 

(NH40)3MoO(0-Mo6o)50-Mo02-01I, 
is obtained by boiling a solution of ammonium molybdate with 
molybdic oxide. Ammonium heptaniolyhdate, ^ 

NH40(OH)2 MoO( 0 -Mo 02)50 -MoO^-OH,H 20, 
is the crystalline crust formed by warming an ordinary solution of 
ammonium molybdate on a water-bath. W. G. 

Preparation of Anhydrous Tin Tetrachloride. H. J. 

Taverne (Chem. Weekblad^ ^ 1220, 17, 610).—The method 

employed by Hensgen (A., 1891, 1160) for the preparation of 
antimony trichloride is applied to tin. Chlorine which has been 
dried by passing through sulphuric acid and calcium chloride in 
succession is passed over granulated tin, contained in a tube about 
40 cm. in length and 2 cm. in diameter, which is supported in an 
inclined position in an elementary-analysis furnace. The tube is 
connected at its lower extremity with an adapter piece, which fits 
through a cork in the neck of a distillation flask, the arm of which 
is connected to a calcium chloride tube. The chloride trickles 
down the tube, and collects as a yellow fluid in the flask, whilst 
the impurities in the tin remain behind in the tube. The chloride 
is afterwards redistilled, with the usual precautions. S. I. L. 


Mineralogical Chemistry. 


Flaestafflte, a New Mineral. F. N. Guild (Amer. Min., 
1920, O, 169—172).—^A colourless, transparent, crystalline material 
was found in the radial cracks of pine-tree logs which had been 
buried for at least 500 years near Flagstaff, in Arizona. Drusy 
cavities contain well-developed orthorhombic crystals of prismatic 
habit, a:6:c = l*2366:l :0*5951. The material sublimes at the 
m. p, 99—100*5° as needles; it is readily soluble in warm alcohol 
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or benzene, from which it is re-deposited as crystals identical in 
form with the original ones. D 1*092. Material for analysis was 
re-crystallised from alcohol, after dissolving away associated yellow 
resin with ether. The results, C 66 - 21 , H 11*55, 0 22*24, agree 
with the formula C 4 H 8 O. The molecular weight, determined by 
the boiling-point method in benzene, is 210 , requiring the formula 
C 12 H 24 O 8 . This compound is near to colophonin (C 10 H 22 OS). In 
its mode of occurrence it resembles fichtelite, but this contains no 
oxygen. L. J. S. 

Naumaumte from Idaho. Earl V. Shannon {Amer. /. Sex., 
1920, [iv], 60, 390—391).- Grains and nodules, formerly supposed 
to be argentite, are found in abundance embedded in clay in the 
De Lamar mine, Silver City, Idaho. The material is bluish-grey 
with metallic lustre and faintly shining grey streak. It is very 
sectile and malleable; fracture hackly and irregular (no cleavage); 
H 2 i D 6*527. Deducting clay and marcasite, analysis gave 
Ag 75*98, Se 22*92, S 1*10%. L. J. S. 

Boulangerite, Bismutoplagionite, and Jamesonite. Earl 

V. Shannon (Proc, U.S. Nat, Mmeum^ 1920, 68 ^ 589—607).— 
Since the publication of his paper on mullanite (A., 1918, ii, 117), 
the author has become aware that the formula 5 PbS, 2 Sb 2 S 8 was 
suggested for boulangerite by Sjogren in 1897, and he shows in 
detail that the old analyses of boulangerite can be adjusted to 
agree with this formula. The name mullanite is therefore with¬ 
drawn, and the materials previously described under this name 
are now re-described as boulangerite. The following new analyses 
of boulangerite also agree with the formula 5 PbS, 2 Sb 2 S 8 , and the 
materials have in common a brown tinge in their streak. 

I, fibrous, from the North Star mine. Wood River district, Idaho. 

II, fibrous, from the Independence mine in the same district. 

III, a soft mass of interlaced fibres from Peru. IV, massive and 
schistose, from Ober-Lahr, Germany. V, massive and schistose, 
from Przibram, Bohemia. 



Pb. 

Ag. 

Fe. 

Sb. 

As. 


Insol. 

Total. 

I. 

.. 56-62 

trace 

0-43 

23-63 

1-06 

19-36 

• 

100-00 

II. 

.. 63-79 

tr€uje 

0-41 

23-83 

0-12 

18-11 

3-58 

99-84 

in. 

,. 64-34 

trace 

0-47 

25-33 

— 

18-61 

0-36 

99-01 

IV. ... 

.. 54-44 

trace 

— 

24-56 

— 

18-98 

1-60 

99-47 

V. 

.. 65-08 

— 

trace 

24-38 

— 

18-65 

MO 

99-21 

VI. 

.. 40-77 

7-40 

0-46 

30-61 

— 

20-81 

— 

100-80t 


10’86 insoluble deducted. t Also Cu 0*75. 


The description of bismutoplagionite repeats that previously 
published (A., 1920, ii, 324), it being added that the mineral is 
probably orthorhombic. Analysis VI is of ** silver jamesonite 
from the Poorman mine, Silver City district, Idaho. The material 
is light grey, almost silver-white, with reddish-brown streak, and is 
massive and fine-grained with only a suggestion of fibrous texture; 
it, however, passes into needles. These needles are very brittle, 
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indicatiug the presence of a perfect basal cleavage. The analysis 
gives the plumosite formula 2 (Pb,Ag 2 )S,Sb 2 S 8 , and the mineral 
might be described as an argentiferous plumosite; but since the 
fibres are brittle, the silver is regarded as replacing iron, and the 
formula is written as 7(P4/fi[Ag2],/a)S,3JSb2S3 (compare A., 1907, 
ii, 700). 

Puller details are given of the naumannite from Idaho (pre¬ 
ceding abstract). L. J. S. 

A Graphic Method for the Comparison of Minerals with 
Four Variable Components Forming Two Isomorphous 
Pairs. E. S. Simpson {Min. Mag.^ 1920, 19, 99—106).—In the 
spinel-chromite series, the two pairs are MgO,FeO and Al 203 ,Cr 203 , 
and the general formula is (Mg,Fe) 0 ,(Al,Cr) 203 . The relative 
molecular preponderance of the components of each pair, stated as 
a percentage of the maximum, is given by the formulae 
a; = 100(m--/)/(m + /) and y = 100(a —c)/(a +r), where m, /, a, c 
represent the number of molecules of MgO, FeO, AlgOj, and CrgO^ 
respectively. The values of iv and y, calculated from a number 
of published analyses and from two new analyses (I and II), are 
plotted on rectangular co-ordinktes. The four corners of the main 
square are occupied by the pure compounds, Mg 0 ,Al 203 (spinel), 
Mg 0 ,Cr 203 (here named picrochromite), FeOjAlgOg (hercynite), 
and FeO, 01*203 (chromite). Sub-species and varieties of inter¬ 
mediate composition are divided off in symmetrical areas within 
this square. Analyses I and II are of ceylonite from serpentine 
at Namban, Western Australia; it is black (tawny-olive in thin 
section) and dense with microgranular structure. 

MgO. FeO. MnO. FejOs* AlgOj. Total. Sp. gr. 

I. ... 13-65 17-46 0-26 3-80 4209 22-76 100-01 4-12 

II. 14-10 17 77 0-28 3-21 40-36 22-60 100-38* 4-04 

* Int-1. Si0.j 1-61, HjO 0-56, from about 4% of included serpentine. 

L. J. S. 

Chromohercynite, a New SpineUide, from Madagascar. 

A. Lacboix {Bull, Soc, /rang, Min,, 1920, 43, 69—70).—Granular 
masses with shining black, vitreous lustre, D 4*415, were found 
with blocks of magnetite and concretionary limonite in the red 
earth of the gneissic region between Farafagana and Vangaindrano. 
The following* analysis by Raoult gives the ratios 

Cr 203 ,Fe 0 : Al 203 ,(Fe,Mn )0 : Al 203 ,Mg 0 = 2:1:1. 

OfiOj. Al^Os. FeiOs- FeO. MnO. MgO. SiO,. H|0. Total. 

38-64 27-12 0-61 27-00 1-10 6-33 0-28 0-26 100-33 

The formula may be written FeCr 204 ,(Fe,Mg,Mn)Al 204 , repre¬ 
senting a isomorphous mixture of chromite and hercynite in equal 
molecular proportions. The mineral contains more chromium and 
less magnesium than picotite. L. J. S. 
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Paternoite, a New Mineral q£ the Saliferous Stratum of 
Monte Sambuco in the Calascibetta Region (Sicily)* 

F. Millosevich (Attl R, Accad, Lince% 1920, [v], 29, ii, 
286—289).—The rounded, while nodules previously described (A., 
1920, ii, 626) have D 2*11, n 1*47—1*48, and consist of minute, 
lamellar crystals of either the trimetric or monodinic system. The 
mean composition is: 

B,0,. MgO. K,0. Na,0. Cl. SO.. H,0. Total. 

66*02 10*93 1*08 0*36 2*36 1*06 19*16 100*96 

The mineral consists essentially of a hydrated magnesium tetra¬ 
borate, Mg 0 , 4 B 203 , 4 H 20 , which the author names paternoite, 
camallite and blodite being present as admixtures. T. H. P. 

Minerals of the Melanterite and Chalcanthite Groups : 
Hydrous Manganese and Cobalt Sulphates. Espbb S. Larsen 
and M. L. Glenn (Awer. J. Sci., 1920, [iv], 50, 225—233).— 
Dumps of sulphide ores (pyrites, copper-pyrites, and blende) at the 
Good Hope and Vulcan mines, Gunnison Co., Colorado, contain in 
many of the interstices a pale greenish-blue, columnar mineral of 
the melanterite group. Analysis of this (by M. L. Glenn) gave 
the formula RS 04 , 7 H 20 , with Zn :Cu: Fe = 100:98:19. 

OuO. ZnO. FeO. SO.. H.O. Insol. Total. Sp.gr. 

12*37 12*89 2*14 28*78 42*61 Ml 99*90 2*02 

This is named zinc-copper melanterite. On exposure to dry air 

it loses water, and passes into the pale blue, crystalline penta- 
hydrate, which is called zinc-copper chalcanthite. In the same 
way, other minerals and substances of the melanterite group pass 
over into the chalcanthite group. Optical data are given in detail. 

Optical data are also given for the several crystalline hydrates 
of cobalt sulphate and manganese sulphate. Ordinary blue, 
glassy cobalt sulphate is the hexahydrate; it alters on exposure 
to the air to the pink pentahydrate, and finally, in part, to the 
monohydrate. A solution of cobalt sulphate at 23^ under reduced 
pressure yields the heptahydrate, at 45° the hexahydrate, and on 
the steam-bath the monohydrate. The ordinary pink, glassy 
manganese sulphate is the tetrahydrate; it alters on exposure to 
the nearly white monohydrate. A solution of manganese sulphate 
at 23° under reduced pressure yields the pentahydrate, at 46° the 
tetrahydrate, and on the steam-bath the monohydrate. L. J. S. 

# 

Descloizite from Portugal. Alfredo Bk^bjlvde Soc, 

Portugaise Sci. Nat., 1920, 8, 164—156).—^This occurs as a crust 
of small, brown crystals with wad on limestone in the zinc mine of 
Pergui 9 a, at Sobral da Adi 9 a. Analysis by C. Lbu'IErbe gave: 

V.O.. AssO.. PbO. ZnO. CuO. MnO. FeO. H.O. Total. Sp.gr. 

22*32 0*11 61*77 12*10 0*28 0*74 0*22 2*30 99*84 6*00 

The manganese is present as wad. Phosphate and chloride are 
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a,l)§^ut. This is the first record of a vanadate from Portugal, apart 
from a very doubtful one of carnotite. L. J. S. 

The Age of the Autunites of Portugal. A. Mugubt and 
J. Seboin {Compt, rend,y 1920, 171, 1005—1006).—From a deter¬ 
mination of the ratio radium/uranium in samples of Portuguese 
autunite, taking the value of this ratio for primary minerals as 
3*40x10-7, the authors calculate the age of the autunite deposits 
in Portugal as 1250—1900 years. W. G. 


Analytical Chemistry. 


The Importance of Adsorption in Analytical Chemistry. 

L M. Kolthoff (Pharm, Weekhlad, 1920, 67, 1510—1529).—See 
this voL, ii, 19. 

A New Indicator Reagent for Acids and Alkalis. 

E. Babb and T. Cabrera {Revista de agr,, commercio y trahajoy 
Havana^ 1919, 537—539).—Fer the detection of the adulteration 
of milk by the addition of lye from wood ashes, a new indicator 
for acids and alkalis was found in the dried, blue blossoms of the 
butterfly pea {Chtoria ternatea, Linn.). Alcohol (90%) was the 
best solvent, although water may be used. In acid solution, the 
colour is a bluish-red, in neutral solution marine-blue, and in 
alkaline solution sky-blue. To show alkalinity in milk, the new 
indicator was found to be far more sensitive than phenolphthalein. 
It is also recommended for Kjeldahl and phosphoric acid titrations. 
It is interesting to note that in Cuba cases have been found where 
milk was diluted with lye of the same density (1*15), so that density 
measurements and the Babcock test would not disclose the 
adulteration. Chemical Abstracts. 

Indication of the Acid and Basic Functions and their 
Estimation. 1. M. Kolthoff {Bee, trav, ch%m,y 1920, 39, 
672—676).—To demonstrate the acid or basic function of a sub¬ 
stance, even if the dissociation constant is very small, the method 
of indicators may be used, and at the same time the dissociation 
constant of the substance can be determined. The conductivity- 
titration method (compare A., 1920, ii, 49, 420, 421) is recom¬ 
mended for the estimation. W. G. 

The Salt Error of Cresol-red. Rogbr C. Wells {J* Am&, 
Ghem, Soc,f 1920, 42, 2160—2167).—In the determination of the 
hydrogen-ion concentration of salt water by a colorimetric method 
with cresol-red as indicator, it is necessary to make a correction 
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for the effect of the salt on the colour of the indicator. Thih 
correction has been determined with buffer solutions of borax and 
boric acid, without and with sodium chloride, and a table of 
corrections for use with the indicator is given. J. R. P. 

The Estimation of the Hydrogen-ion Concentration by 
means of Indicators. L. Miohablis and A. Gtemaht {Biochem. 
Zeitsch., 1920, 109, 165—210).—On adding a solution of a certain 
hydrogen-ion concentration to a one-colour indicator, a coloration 
of a definite depth is obtained. By estimating colorimetrically the 
depth of the colour produced, it is possible to determine the 
hydrogen-ion concentration. The best conditions under which 
these estimations can be carried out are described, and the formula 
for calculating the results is given. S. S. Z. 

A New Nephelometer and the Principles of Nephelo¬ 
metric Measurements. Hans Kleinmann (Kolloid Zeitsch., 
1920, 27, 236—241).—A new nephelometer is described, which 
depends on the measurement of the height of a Tyndall cone in 
two liquids, one of which is a standard, which produces the same 
intensity of illumination in a telescope. The apparatus consists 
of two glass tubes, each graduated to a suitable volume and con¬ 
taining the liquid for comparison; these tubes are placed side by 
side on a metal table before two shutters, which may be opened to 
any measured amount. Into the glass tubes two cylinders of 
polished glass just dip, and the light passing through these from 
the Tyndall cones illuminates the two halves of an optical system. 
The width of the shutter opening is then regulated until the two 
halves of the field are equally illuminated. The height of the 
Tyndall cone is controlled by the width of the opening of the 
shutters, and the intensity of illumination varies directly with con¬ 
centration. Experiments with the instrument show that there is 
a strict proportionality between turbidity and concentration in the 
two tubes for the ratio 1:4 between the concentrations in the two 
tubes. The instrument is easy to work, and amounts of phosphoric 
acid (P2O5) down to 0*0005 mg. in 25 c.c. of solution may be 
estimated, using the strychnine-molybdic reagent, with an average 
error of 0*5%. The essential point which must be insured in all 
experiments is that the size of the particles in the turbid liquid is 
uniform. J. F. S. 

Turbidity Standard of Water Analysis. P. V. Wells 

[Bureau of StandardScl. Paper No. 367, 1920).—The usual 
standard employed is a water containing 100 parts per million of 
silica in such a state of fineness that a bright platinum wire 1 mm. 
in diameter is just visible when immersed at a depth of 100 mm. 
ip the water. The standard is, however, untrustworthy, the varia¬ 
tions from the average amounting in some cases to more than 50%. 
If the standard was prepared and distributed by some central 
authority, the error would be eliminated to a considerable extent, 
and it is not impossible that standard samples of dry, powdered 
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silica can be prepared sufficiently uniform in sice of particle to be 
used directly. W. P. S. 

The Titration of Potassium Iodide with Mercuric 
Chloride. I. M. Kolthopp (Pharm, Weekblad, 1920, 67, 
836—842).—This method is employed for the analysis, amongst 
others, of Sirupus lodeti ferrosi. The end-point is affected by the 
concentrations of the reagents, and corrections must be applied to 
obtain trustworthy results. The correction may be calculated with¬ 
out difficulty by applying the laws of mass action, since the complex 
salt, potassium mercuri-iodide, gives by dissociation mercuric 
iodide, which begins to separate as soon as its concentration is 
sufficient to give a saturated solution. By reason of this dissoci¬ 
ation, mercuric iodide begins to separate before the equivalent 
amount of mercuric chloride has been added. By employing the 
value used by Auerbach and Pliiddemann for the complex constant 
A, which governs the balanced action Hgl4" ^ Hgl2"f2I', and 
the figure given by Morse for the solubility of mercuric iodide, a 
series of corrections may be calculated for any given concentration 
of the reagent solutions, and these are found to agree very closely 
with the figures determined by a series of titrations with known 
solutions. 

•The influence of temperature is found to be negligible, and 
foreign substances generally interfere but little, unless they enter 
into the formation of complex mercury salts. Thus sugar, alcohol, 
and sulphuric acid exercise no other effect than is naturally due to 
their presence as inert substances, whilst hydrochloric acid, and 
especially bromides and thiocyanates, exercise a very marked 
influence. S. I. L. 

Microchemical Reactions of Iodic Acid. A. Bollakd* 
(Cornpf. rend., 1920, 171, 955—957).—A description is given of 
the appearance under the microscope of precipitates given by iodic 
acid with the following reagents: thallium nitrate, silver nitrate,, 
barium chloride, strontium and calcium acetates, rubidium chloride, 
caesium sulphate, rubidium cadmium chloride, potassium chloride, 
sodium acetate, ammonia, and manganous chloride. The first two* 
reagents may be used to detect iodic acid at a dilution of 1 in 5000, 
the next one at a dilution of 1 in 2500, the next three at a dilu¬ 
tion of 1 in 300, whilst with the remainder the dilution must not 
be more than 1 in 80, and preferably 1 in 20. W. G. 

Gravimetric Analysis. XIV. Estimation of Sulphuric 
Add in the Presence of Calcium, Phosphoric Acid, and 
Chromium. L. W. Winkler (Zeitsch, angew, Chem., 1920, 33, 
287—288).—^The results obtained in the estimation of sulphuric 
acid as barium sulphate are somewhat too low in the presence of 
calcium, owing to the precipitation of calcium sulphate. This 
error may be largely eliminated by dissolving the sulphate in 
25 c.c. of 10% hydrochloric acid containing 0-5 gram of ammonium 
chloride, aud adding 5 c.c. of )0% barium chloride, drop by drop, 
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to the boiling soliition. The liquid is then diluted, again boiled, 
and left until next day before filtration. In the presence of phos¬ 
phoric acid, some barium phosphate is precipitated. The method 
described above should be used, and a reduction of 1*1 mg. made 
from the dried precipitate or added to the ignited precipitate. 
Complete precipitation of sulphuric acid in the presence of 
chromium is effected by evaporating the filtrate and washings from 
the barium sulphate, dissolving the residue in 20 c.c. of hot water 
containing one or two drops of hydrochloric acid, separating the 
insoluble sulphate, and adding its weight to that of the original 
precipitate. C. A. M. 

New Titrimetric Estimation of Hyposulphite. B. Formhals 

(Chem. Zett.y 1920, 44, 869).—The reduction of ferricyanide by 
hyposulphite is expressed by the equation 2 K 3 Fe(CN)g + Na 2 S 204 + 
2 H 2 O = 2 K 3 NaFe(CN )0 + 2 H 2 SO 3 , and the reaction can be utilised 
for the titrimetric estimation of the latter substance. About 
0*6 gram of hyposulphite is dissolved in 50 c.c. of air-free water, 
and the solution is titrated with if/ 10 -ferricyanide solution, with 
the addition of a few drops of ferrous ammonium sulphate solution 
as indicator, the end-point being determined by the formation of 
a permanent blue coloration of TumbulTs blue. The ferricyanide 
solution is preferably standardised by a preliminary titration with 
pure hyposulphite. G. F. M. 

A Modification and SimpUldcation of Kjeldahl’s Method 
of Nitrogen Estimation. H. Citron (Deutsch. med, WocKy 
46, 655—656; from Chem, Zentr,, 1920, iv, 456).—A ^‘Kjeldahl 
pear is described by means of which the ammonia of the oxidised 
substance can be distilled and received automatically by placing 
the apparatus which contains it in a drying oven at 175°. 

S. 8 . Z. 

The Comparative Estimation of the Total Nitrogen in 
Urine by the Methods of Dumas and Kjeldahl. 

W. Mestrezat and (Mlle) Marthe Paul-Janet {Comyt, rend,, 
1920, 171, 1019—1021).—Estimations of total nitrogen in the same 
samples of urine* by Dumas’s method and KjeldahTs method 
indicate that there may be nitrogenous substances present in urine 
which are not estimated by KjeldahTs method. Under certain 
conditions of medical treatment, the difference between the results 
obtained by the two methods may be as much as 10 % of the actual 
value. W. G. 

Estimation of Nitrogen in Nitrates and Nitrites by means 
of Copper-Magnesium Alloy. Th. Arnd {Zeitsch, angeio, Chem,, 
1920, 38, 296—298).—In order to prevent interference by other 
salts, the quantities of magnesium chloride solution and of copper- 
magnesium alloy prescribed in the method proposed previously by 
the author (A., 1917, ii, 504) should be increased to 50 c.c. and 
5 grams, respectively, W, P. S. 
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The Estimation of Nitrites and Nitrates in Plant Tissue. 

W. H. Stbowd (Soil Sci*, 1920, 10, 333—342).—The plant tissue is 
extracted with cold water, and in one portion of the extract the 
total nitrogen present as nitrite and nitrate is estimated as ammonia 
after reduction with Devarda’s alloy. Another portion of the 
extract is heated on a water>bath with an excess of aspartic acid 
for one hour, the nitrite thus being destroyed. The residual nitrate 
nitrogen is reduced with Devarda's alloy and estimated as 
ammonia. W. O. 

The Estimation of very small Quantities of Arsenic in 
Urine, Blood, and other Body Fluids, and the Arsenic Balance 
in the Silver Salvarsan Treatment. Hugo Engelson (Zeitsch, 
physiol, Chem,^ 1920, 111, 201—222).—The principle of the 
method is based on the Ramberg-Sjostrom method. The organic 
substance is decomposed by boiling with concentrated sulphuric 
acid and fuming nitric acid, and the residual nitrogenous com¬ 
pounds are removed by heating with ammonititn oxalate. After 
adding water, hydrochloric acid, potassium bromide, and hydrazine 
sulphate, the arsenic is distilled over as the trichloride, which is 
received in water and titrated with potassium bromate. By 
employing this method, it was found that the best part of the 
arsenic of silver salvarsan injected in a patient remained in the 
body after sixteen days; only 26*6% of the total arsenic was 
recovered in the urine. S. S. Z. 

Relation between certain Constants in the System 
COaaq. -CaCOa- A. Massink (Pharm. Weekhlad, 1920, 67, 
8’62—866).—Values for the concentration of hydrogen ions in the 
system COgaq.-CaCOg in equilibrium for various concentrations 
of HCOg' are determined by two methods, the first using Till¬ 
man's formula, and the second a formula obtained on the lines 
followed by Kolthoff (ibid,, 1917, 54, 986). Inaccuracies in work¬ 
ing out his formula are ascribed to the latter, and a new equation, 
[H+] = 2*29 X 10~8[HC08]^ is arrived at by correcting these. The 
new formulae give very concordant results, with a small constant 
difference. S. I. L. 

The Calculation and Estimation of Active Carbonic 
Acid in Drinking Water. I. M. Kolthopp (Chem, Weekhlad, 
1920, 17, 390—396).—Massink’s criticism (preceding abstract) has 
led to a further re-examination of the whole subject. The known 
determinations of ZCaCOg are reviewed, together with the figures 
given by various authors for the solubility of the different forms 
of calcium carbonate in water, with and without the presence of 
carbon dioxide. From the results, assuming dissolved calcium 
carbonate to be completely dissociate, and dealing only with the 
hydrolysis of carbonate to hydrogen carbonate, the values 
[OH'l = 7*7 X 10~® and determined at 16°. From 

this it follows that the dissolved carbonate is hydrolysed to the 
extent of 67%. A determination of in a solution of pure 
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carbonate confirmed the figure 5*11. No true figures can be 
obtained for the solubility of calcium carbonate at the boiling 
point, since carbon dioxide is evolved by decomposition of the 
hydrogen carbonate produced by hydrolysis, hydroxide being 
formed. A determination of the hydroxyl-ion concentration after 
boiling gave 7*7 x 10“®, a value ten times greater than that found 
for the solution before boiling. 

The table of Tillmans and Heublein for the solubility product 
of calcium carbonate in presence of free carbon dioxide is held to 
be inaccurate. From the author’s expression for the concentration 
of carbon dioxide in mg. per litre, a®(combined C02)^ x 3*44 x 10“®, 
where a is the degree of dissociation of the calcium hydrogen 
carbonate, a new series of values is given, a being based on the 
conductivity measurements of Kendall. 

A series of measurements of the solubilities of powdered marble 
in solutions containing various quantities of carbon dioxide was 
carried out, the solutions being prepared by shaking for several 
days at normal temperature; carbon dioxide was estimated in 
100 c.c. after decantation by addition of ten drops of 1% phenol- 
phthalein, and titration with JV'/10-sodium hydroxide until the 
rose coloration persisted for five minutes, whilst the hydrogen 
carbonate was determined in another 100 c.c. by titration with 
iY/lO-hydrochloric acid in presence of dimethyl-yellow. In the 
titration of the carbon dioxide, corrections must be introduced, 
since the amount of sodium hydroxide required in presence of 
phenolphthalein is found to be less than the amount equivalent 
to the carbon dioxide actually present; a table of the empirical 
corrections employed is given. The figures agree fairly well with 
the theoretical for values for combined carbon dioxide up to 
100 mg. per litre; the experimental values are less than the calcu¬ 
lated, and these, again, less than the values deduced from the 
table of Tillmans and Heublein. The table of these authors 
applies, in fact, only to systems in which the concentration of 
calcium is equal to that of hydrogen carbonate, which in practice 
is seldom the case in drinking-water, since this has usually some 
permanent hardness. A new table is accordingly given, the values 
for active carbon dioxide being directly determined by Heijer’s 
method, and the figures deduced from the equation 
[C 02 ] = (a 3 [HC 03 ] 2 . i[Ca-l)/(l-13 x lO-*). 

The table permits the calculation of the active COo when the con¬ 
centrations of HCOg', CO 2 , and [Ca**] are known. S. I. L. 

Perchloric Acid as a Dehydrating Agent in the Estima¬ 
tion of Silica. H. H. Willard and W. E. Cake (J, Amer, Ohem. 
80 c,i 1920, 42, 2208—2212).—^The silica in metals and silicates 
can be rendered insoluble by boiling with concentrated perchloric 
acid solution (60 to 70%) for a short time. Less silica remains in 
the filtrate than by the usual method of evaporating the hydro¬ 
chloric acid solution to dryness, and the process is far more rapid. 
The perchlorates formed are dissolved instantly on dilution with 
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water, leaving pure silica uiicoiitaniinaiecl by sparingly soluble 
salts. J. R. P. 

Volumetric Estimation of Potassium and its Application 
to the Analysis of Fertilisers. Guido Ajon {Gtorn, Chim. 
Ind, Apphy 1920, 2, 422—426).—This method consists essentially 
in precipitating the potassium as potassium hydrogen tartrate in 
presence of alcohol, washing the precipitate repeatedly by decanta¬ 
tion with 96% alcohol, adding iV'/ 10-sodium hydroxide solution in 
96% alcohol until the reaction is alkaline, dissolving the precipitate 
in aqueous iV”/10-sodium hydroxide solution, and determining the 
excess of the latter by titration. [See J. Soc, Ghem. Ind,, 1921, 
21a.] T. H. P. 

The Composition of Potassium Platinichloride. 

A. VuRTHEiM {Chtm, Weekhlady 1920, 17, 637 — 640). — In the 
estimation of potassium as platinichloride, it has been found that 
the composition of the salt does not correspond vidth that required 
by the formula K 2 PtCl( 5 . In view of the various factors suggested 
by different workers on the subject, the matter has been re¬ 
examined. 

For the preparation of the double salt, dilute solutions of the 
two^ pure salts were used, in order to avoid the difficulties intro¬ 
duced in drying by enclosed mother liquor, where the solutions are 
too strong. The solution was then evaporated at 90° until it 
became syrupy, the crystals being washed free from platinic 
chloride with 96% alcohol. Drying for two hours at 150° was 
found to give constant weights. 

By using a constant quantity of the potassium chloride solution 
with a slight excess of platinum chloride, practically constant 
yields of the double salt were obtained. Platinum and chlorine 
were determined in each sample, the potassium being known from 
the quantity of potassium chloride solution taken. The mean of 
six concordant determinations gave K:Pt: Cl = 15'98:40 32; 43*16, 
the formula K 2 PtClg requiring, using the latest atomic weights, 
16-09:40*15:43*76. 

Quantities of the double salt were recrystallised and dried under 
various conditions, and it was found that by precipitation from 
aqueous solution by means of alcohol, the salt was obtained abso¬ 
lutely free from water, drying at 110° being as effective as drying 
at 150° in arriving at constant weights. The compound so treated 
gave on analysis K :Pt: Cl = 16*09 :40*63 :43*51, which, although 
much nearer to the theoretical than the above results, still shows 
some deviation. The accuracy of the accepted atomic weight of 
platinum is questioned, and the variations in this constant, as 
accepted in the last twenty years, are pointed out. S. I. L. 

Estimation of the Alkali Metals as Sulphates. N. Schoorl 

and I. M. Kolthofp {Ghem. Weekhlady 1920, 17, 425—427).— 
Van Duin's conclusions (A., 1920, ii, 508), that in the conversion 
of pyrosulphate to normal sulphate by ignition with addition of 
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ammonium carbonate, errors are introduced, (a) by the prwnoe 
of unburned carbon (especially in the case of alkali 
organic acids), and (b) by the loss of alkali sulphate with the 
volatile ammonium salts in the ignition, are investigated, and 
shown to be inaccurate. All residual carbon is destroyed by 
repeated beating with strong sulphuric acid in a closed crucible, 
care being taken not to evaporate off the acid too quickly. If, 
after this, the colourless pyrosulphaie residue be further strongly 
heated, it solidifies on the walls of the crucible, disengaging sulphur 
trioxide. If a fragment of ammonium carbonate is added while 
the crucible is kept at this temperature, it does not volatilise 
violently, but assumes a condition analogous to the spheroidal 
state, and disappears »slowly and quietly. This course gives 
accurate results. 

The method suggested by van Duin, evaporating the pyro- 
sulphate with ammonium carbonate solution and igniting the 
residue, is open to many objections; thus, alkali carbonates are 
formed in the solution, and the tendency to spitting is not 
diminished, but increased, because the crystals formed as the solu¬ 
tion is evaporated enclose mother liquor. S. I. L. 

Quantitative Analysis. XV. Estimation of Barium 
as Barium Sulphate. L. W. Winkler (Zeiisch, angew. 
Ghem,, 1920, 33, 299).—^To 200 c.c. of the neutral solution con¬ 
taining the barium salt are added 1 gram of ammonium chloride 
and 1 c.c. of A/I-hydrochloric acid, the mixture is boiled, and a 
slight excess of 5% ammonium sulphate solution is added. After 
eighteen hours, the precipitate is collected, washed, dried, and 
weighed. For a quantity of about O’3 gram of barium sulphate, 
1-6 mg. is deducted from the weight of the dry precipitate; if the 
precipitate is ignited before being weighed, 0*6 mg. is added to the 
weight found. W. P. S. 

The Volumetric Estimation of Barium and Strontium 
as Chromates. I. M. Kolthopp {Pharm, Weekblad, 1920, 67, 
972—979).—The procedures given in the literature for the estim¬ 
ation of barium and stiontium together, and in the presence of 
calcium, by Ihe chromate method, and especially the work of 
van der Horn van den Bos (A., 1911, ii, 228), have been investi¬ 
gated with the view of obtaining accurate and trustworthy 
methods. In the absence of strontium, the presence of calcium 
having no effect on the estimation, barium may be determined by 
precipitation with excess of dichromate at the ordinary tempera¬ 
ture in presence of a little acetate. After three hours, the-pre¬ 
cipitate is filtered off, and the excess of dichromate in the filtrate 
estimated iodometrically. If strontium is present, appreciable 
quantities will be thrown down with the barium by this method, 
but accurate results may be obtained by the following procedure. 
To 10 c.c. of the solution are added 10 c.c. of 4ir-acetic acid and 
10 c.c. of 2iV'-sodium acetate, with 20 c.c. of water. Slight excess 
of dichromate is added, the whole made up to 100 c.c., and filtered 
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after three hours* Fifty c.c. of the filtrate are treated with iodide^ 
and the iodine liberated determined with thiosulphate. 

F6r the estimation of strontium, after addition of the 
dichromate, pure ammonia is added until the solution is just 
yellow, and the strontium chromate precipitated with absolute 
alcohol, the excess of chromate being determined in an aliquot 
part of the filtrate, as before. In the presence of barium, the 
results are always low. Although the barium may be quantita¬ 
tively estimated first by precipitation, and estimation of the 
chromate in an aliquot part of the filtrate, addition of ammonia 
and alcohol to another part of the filtrate (the procedure which 
gives good results for strontium alone) seems not to precipitate 
the strontium completely, the results being about 2% too low. 
This is attributed to the large amounts of acetate required. The 
presence of calcium also makes the method inaccurate, more than 
100 mg. per litre causing serious errors. S. I. L. 

The Separation of Barium, Strontium, ahd Calcium by 
the Chromate Method. I. M. JEColthoff {Pharm. WeeM>lad, 
1920, 67, 1080—1084).—The three elements can be satisfactorily 
separated qualitatively by the chromate method by the following 
procedure. The group IV carbonate precipitate is dissolved in 
dilute acetic acid, and the solution boiled to remove carbon dioxide. 
Sodium acetate is then added until its molecular concentration is 
equal to that of the acid, and the barium precipitated with a 
slight excess of dichromate. After five minutes, the precipitate 
is filtered off, and the filtrate made faintly alkaline with ammonia. 
Addition of an equal volume of rectified spirit, with more chromate 
if necessary, throws down the strontium, which is filtered off after 
half an hour. Calcium is detected in the filtrate by means of 
ammonium oxalate. 

The precipitate from the alcoholic solution must be tested lo 
confirm strontium, since acidity of the original solution will pre^ 
vent complete precipitation of the barium, the last traces coming 
out of solution when ammonia and spirit are added; also, if the 
ammonia contains carbonate, some calcium may be thrown down. 
The precipitate may be tested by the flame reaction or the spectro¬ 
scope, or may be washed with 50% alcohol, dissolved in hydro¬ 
chloric acid, and the strontium thrown down as sulphate. One mg. 
of strontium can be detected in presence of 100 mg. of barium 
and 100 mg. of calcium per litre. The procedure will also detect 
1 mg. of barium in presence of 100 mg. each of strontium and 
calcium; it is so sensitive for calcium that 0*1 mg. per litre can 
be detected in presence of 100 mg. each of barium and strontium. 

S. I. L. 

Estimation of Lead as Chromate. C. W. Simmons, J. R 
Qoedon, and H. C. Boehmbr {Canad, Ghent, J,, 1920, 4, 139).— 
The following procedure is recommended for the volumetric estim* 
ation of lead in ores. A sxutable amount of the ore is dissolved in 
a mixture of hydrochloi^ic and nitric acids, the solution evaporated 
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to a volume of 8 c.c., a slight excess of ammouia is added) ainJ 
then an excess of acetic acid, if the solution is not clear, 3 grams 
of ammonium acetate may be introduced. Ten c.c. of 10% 
potassium chromate are then added, the mixture* in kept warm 
for five minutes, and the precipitate collected. The precipitate 
is dissolved in a mixture of 25 c.c. of concentrated hydrochloric 
acid and 75 c.c. of water, the solution diluted to 200 c.g., slightly 
less than 1 gram of potassium iodide is added, and the liberated 
iodine is titrated slowly with thiosulphate solution. W. P. S. 

Titration of Lead as Lead Chromate. I. M. Kolthoff 

(Pharm, WeeJchlad, 1920, 67, 934—941).—The various methods 
of applying the volumetric chromate method to the estimation of 
lead have been examined, and the method involving the use of 
iodine and thiosulphate is found to give the best results. For 
rapid estimations of small quantities, it is simplest to estimate 
the chromate in the washed lead chromate precipitate by dissolving 
this in dilute hydrochloric acid, adding excess of potassium iodide, 
and titrating the liberated iodine with thiosulphate. The difficulty 
that lead chromate separates to a large extent in the colloidal 
form may be overcome by adding a few drops of a 6% aluminium 
chloride solution, and by heating and shaking after addition of 
the chromate solution. The precipitate is collected on a cotton¬ 
wool filter, washed until free from soluble chromate, and trans¬ 
ferred again to the flask in which it was thrown down, since 
particles of the precipitate are found to adhere to the walls. ^ With 
experience, a complete determination can be carried out in fifteen 
minutes, the method giving very satisfactory accuracy. ^Where 
very low concentrations and small quantities of lead haye to be 
determined, it is advisable to allow the precipitate to remain over¬ 
night, the solubility of lead chromate being found to be negligible. 

The method is very suitable for the estimation of lead sulphate, 
which may be dissolved in sodium acetate with addition of a little 
acetic acid, and the solution treated with chromate, as above. 

For high concentrations of the lead salt (up to one-twentieth 
molar solutions), accurate results may be obtained by titra¬ 
ting the excess of chromate with iodine and thiosulphate. Since 
the chromic acid liberated in the reaction PbAcg + K2Cr207 = Cr03 + 
2KAc + PbCr04 functions as a strong monobasic acid, the deter¬ 
mination may also be carried out by measurement of the con¬ 
ductivity changes when the reaction liquid is titrated with sodium 
hydroxide. The conductivity falls rapidly until all the chromic 
acid has been converted into dichromate, after which it rises slowly 
as the chromate is formed. This modification can, naturally, only 
be used where the lead is in the form of a salt of a strong acid. 

S^I. L 

The Separation of Mercury from other Elements by 
Distillation from Hydrochloric Acid Solution. Wilhxui 

Streckeb and Kabl Conbadt (Ber., 1920, 63, [S], 21l3—2127). 
—In a previous paper (A., 1920, ii, 51) on the separation of 
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antimony from tin by volatilising from a hydrochloric acid solu¬ 
tion, it was observed that mercury is also partly volatilised under 
similar conditions. Experiments have now been made to deter¬ 
mine the conditions under which mercuric chloride can be com¬ 
pletely volatilised from solution. By leading a current of hydro¬ 
chloric acid gas through an aqueous solution of mercuric chloride 
at 110°^, only very small quantities of mercury distilled over. 
Better results were obtained by dissolving the mercuric chloride 
in concentrated sulphuric acid and dropping concentrated hydro¬ 
chloric acid into the solution while a current of the gas was 
passed through at 170—180°. When, in place of the concentrated 
hydrochloric acid, a mixture of this with 10% of hydrobromic acid 
was dropped in, the whole of the mercuric chloride was distilled 
over in half an hour at 160—170°. By dropping in the aqueous 
acid during the distillation, the accumulation • of the mercuric 
chloride on the walls of the distillation vessel was prevented, and 
consequently the distillation was accelerated, i^hosphoric acid, it 
was found, could be used in place of sulphuric acid, and in this 
case no advantage was found when hydrobromic acid was used 
with the hydrochloric acid. It was subsequently found that the 
stream of hydrochloric acid gas could be dispensed with, and a 
current of air or nitrogen used instead. From phosphoric acid 
sol'qtion, the mercuric chloride could be completely distilled over 
hi one hour at 150—160° by slawly dropping water into the solu¬ 
tion. Mercuric bromide was found to be much less volatile than 
the chloride. 

By the distillation process, mercury can be readily separated 
from many other elements, copper, cadmium, iron, and the other 
elements of the ammonium sulphide group, barium and other 
alkaline earth elements. In the case of lead, if sulphuric acid is 
used for the distillation, the lead sulphate may enclose some of 
the mercuric chloride, and it is better to use phosphoric acid. 
The separation from bismuth is not complete, as the chloride of 
this element is volatile to some extent. E. H. R. 

Electro-analytical Practice. W. Bottg^b {Zeitsch. Elektro- 
chem., 1920, 26, 445—452).—The author has examined the causes 
of the low results obtained in the estimation of mercury by electro¬ 
deposition. It is shown that mercury is quantitatively deposited 
from mercurous nitrate solutions in the presence of nitric acid 
when a constant EM.F. of 1*4—1*5 volts is employed. When 
mercuric nitrate is used, the solution should be acidified with 1 c.c. 
of nitric acid (D 1*4). The E,M.F, is so regulated that the 
current strength remains at 1 ampere. To ensure this, the electro¬ 
lysis is commenced with an E.M,F. of 1*8 volts, which rises to 
3*0 volts in about four minutes, and finally reaches 3*2—3*3 volts, 
at which value the electrolysis is completed. The conditions for 
electrolysis in the presence of potassium cyanide are also given. 
The reasons for the loss so very often experienced and the amount 
of the loss are discussed. It is shown that pure alcohol and pure 
ether may be used for drying the deposit if the electrode is only 
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exposed to the air for a short time (ten to fifteen minutes). Losses 
due to keeping in a desiccator are vanishingly small. Losses due 
to loosening of particles of mercury, and washing away when wet 
electrodes are dipped into alcohol, are very small and approxim¬ 
ately constant. The losses, in the estimation of acid solutions of 
the nitrate, using an E,M,F, of 1*4 or 1*5 volts, or of chloride 
solution, to which 1 c.c. of nitric acid (D 1*4) has been added, 
with an EM.F, of 1*8—3*3 volts, amount to 0*4 mg. when a 
silvered net electrode is used. Separation from a cyanide solution 
gives slightly larger losses, 0*6 mg. The cyanide method is 
doubtful only when a large amount of potassium cyanide is present 
and when large currents are used. J. F. S. 

The Analysis of Mercuric Chloride. I. M. Kolthoff and 

J. Keijzer (Pharm. Weekhlad^ 1920, 67, 913—919).—The method 
of Hupp for the estimation of mercuric chloride by reduction with 
formalin in warm alkaline solution, and estimation of the mercury 
so formed by treatment with excess of iodine in acid solution and 
back titration of the excess with thiosulphate, is found to give 
variable results. The variations are traced to two causes. The 
reduction in alkaline solution by means of formalin is not com¬ 
plete, some calomel being formed. The second source of error 
arises from the fact that although neither formalin nor its common 
impurities react with iodine, after warming with sodium hydroxide 
and subsequent acidification, as in Rupp's method, formalin is 
found to combine slowly with iodine, probably on account of the 
polymerising effect of the alkali. 

A more accurate form of the method is found to be the use of 
alkaline hydrogen peroxide for the reduction, with subsequent 
acidification with sulphuric acid, the estimation being completed 
as before. Since the reduction requires fifteen minutes on the 
water-bath, with constant shaking, whilst it requires another thirty 
minutes to dissolve the separated mercury in iodine, the method is 
somewhat laborious. 

A more satisfactory method is suggested on the basis of the 
work of Andrews (A,, 1903, ii, 695), who found that the addition 
of pure hydrocyanic acid to a solution of mercuric chloride gave a 
strongly acid solution, on account of the very slight dissociation 
of mercuric cyanide. To the neutral mercuric chloride solution is 
added a slight excess of hydrocyanic acid solution (prepared from 
potassium cyanide and hydrochloric acid), which reacts neutral to 
dimethyl-yellow. The mixture is then titrated directly with 
sodium hydroxide, using the same indicator. The method gives 
very good results in all concentrations, but care must be taken 
that the solutions are neutral, and the hydrocyanic acid must be 
free from cyanic acid, which, being a relatively strong acid, 
introduces errors. S. I. L. 

Analysis of Gold. H. Wolff and N. Singalowskt {ZeiUch 
angew. Ohem., 1920, 33, 298).—^A criticism of a method described 
recently by Drawe (A., 1920, ii, 776). Older and better known 
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tnethods yield trustworthy results for the separation of silver and 
copper from gold; in Drawees method there is the risk that silver 
and copper are not removed completely by a single precipitation. 

W. P. S. 

Estimation of the Phenolic Substances in Urine. 

Fkedbrick P. Tisdall (7. Biol. Ghem,, 1920, 44, 409—427).— 
The values obtained by the method of Folin and Denis for the 
estimation of phenolic substances in urine (A., 1915, ii, 802) are 
as much as 50% higher than those which are obtained with the 
ether extraction method outlined in this paper. This suggests 
that there are unidentified substances present in urine which react 
with the colour reagents used by Folin and his collaborators, and 
are responsible for the high values obtained by the former method. 

These unidentified interfering substances ara partly present in 
the urine in the free state and partly formed by the action of 
strong mineral acids on the urine. Only a small fraction of the 
volatile phenols is excreted in the urine in the free state. 

J. C. D. 

Micro-estimation of Dextrose by Bang’s Method. 

A,lbrecht Mertz (Zelfsch. 2)h9/siol. Chem.^ 1920, 111, 43—48).— 
By employing Bang’s improved micro-method for the estimation 
of dextrose, a uniform reduction factor was obtained with quanti¬ 
ties of 0*06—0*4 mg. of dextrose. The iodate solution employed 
in the estimation is stable if pure reagents are employed. 

s. s. z. 

Estimation of Dextrose and Starch by the Alkaline 
Permanganate Method. Francisco A. Quibumbing (Philippine 
J, Sci,y 1920, 16, 581—601).—^The author has studied the influence 
of the concentration of the reacting substances, and the conditions 
of heating, on the oxidation of dextrose by potassium perman¬ 
ganate in presence of sodium carbonate. A method of procedure 
is described which can be applied to the estimation of dextrose; 
the excess of permanganate is determined by means of standard 
oxalic acid solution, and from the volume of permanganate reduced 
the amount of dextrose present is found by reference to a table. 
The method can be used for the estimation of starch in commercial 
starch after hydrolysis by acid or diastase, or in flours after hydro¬ 
lysis by saliva or diastase but not after hydrolysis by acid. 

J. H. L. 

The Double-polarisation Method for the Estimation of 
Sucrose and the Evaluation of the Clerget Divisor. 

Eichard F. Jackson and Clara L. Gillis (Bureau of StandardBy 
Sci, Paper No. 375, 1920).—The velocity of inversion of sucrose 
between 20® and 90® follows the exponential law first proposed by 
Arrhenius. Prom the rate of decomposition of invert-sugar in 
the presence of hydrochloric acid at different temperatures, it is 
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concluded that, for the Clerget method, 50° is the most satisfactory 
temperature. The value of* the rotation, multiplied by 2, of 
13 grams of sucrose in 100 c.c., inverted and polarised in the 
presence of 6*34iV’-hydrochloric acid, is —33*25° at 20°, and not 
— 32'66°, as given by Herzfeld; the basic value of the Clerget 
divisor is 143*25, and not 142*66. The presence of hydrochloric 
acid increases the laevorotation of invert-sugar; if G is the number 
of c.c. of 6*34iV^-hydrochloric acid per 100 c.c., the rotation, R, of 
invert-sugar is = —32*00 —0*1256\ The effect of hydrochloric 

acid can be duplicated by normal salts, such as sodium chloride, 
potassium oxalate, and calcium chloride, and it is proposed to add 
2*315 grams of sodium chloride to the solution for direct polarisa¬ 
tion to secure a constant rotation of invert-su^ar when it exists 
as an impurity. Four methods of analytical procedure are given, 
and the values of the Clerget divisor are tabulated in convenient 
form. W. P. S. 

Technique of the Estimation of Lactic Acid and the 
Determination of the Maximum Capacity of Lactic Acid 
Formation of the Muscle. Genia Riesbnfeld ( Biochem , 
ZeitHch ,, 1920, 109, 249—270).—The extraction of lactic acid with 
amyl alcohol according to Ohlson's method yields satisfactory 
results when aqueous solutions are employed, but not when the 
solutions contain protein. Tn the case of muscle extracts, the 
author therefore recommends the precipitation of the protein with 
phosphotungstic acid. When the solutions are boiled, a small 
and negligible quantity of the lactic acid is retained by the 
coagulura. In order to estimate the maximum lactic acid form¬ 
ation in muscle, the author recommends autolysing the minced 
organs under an antiseptic for three days, in order that the 
lactacidogen may pass into lactic acid. The presence of the lactic 
acid anhydride must be taken into consideration. S. S. Z. 

Naphthalenesulphonic Acids. II. Detection of certain 
Naphthalenesulphonic Acids. Jo'<epii A. Ambler and Edgar 
T. Wherry ( J . Inch Eng , Ghem .^ 1920, 12, 1085—1087).—The 
characteristics of the ferrous and naphthylamine salts of 
ceitain naphthalenesulphonic acids (this vol., i, 21) may be 
used for the detection of those acids in the mixed products of 
the sulphonation of naphthalene. The sulphonic acids are 
converted into sodium salts, and the solution tested with ferrous 
chloride, a precipitate indicating the 2-sulphonic acid. The 
boiling filtrate, treated with a-naphthylamine hydrochloride, will 
give a precipitate in the presence of the 1:5-disulphonic acid, whilst 
the 2:6-disulphonic acid may be detected in the filtrate from 
this by means of 0-naphthylamine hydrochloride. The salts 
separated from the filtrate from the 2:6-disulphonate are extracted 
with acetone to separate jS-naphthylamine naphthalene- 
o-sulphonate, whilst the 2:7- and 1:6-disulphonates are identified 
by their optical behaviour. [See also 7. Soc . Ghem , Ind ,, 1920, 
816a.] C. a. M, 
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The Quantitative Estimation of Acetone and Acetalde¬ 
hyde in the same Solution. Wilhelm Stepp and Wilhelm 
Engelhardt {Biochem, Zeitach.y 1920, 111, 8—17).—Ripper^s 
method for the estimation of acetone and acetaldehyde in mixtures 
(A., 1907, ii, 205) was found to be suitable provided that at least 
forty hours are allowed for the reaction to take place. Results 
obtained in the estimation of acetone and acetaldehyde in mixtures 
with the iodoform method were unsatisfactory. S. S. Z. 

Reaction of Saccharin." L. Thevenon {J. Pharm, Chim., 
1920, [vii], 22, 421—422).— A bright red coloration is obtained 
when 0*1 gram of ''saccharin^' dissolved in 25 c.c. of water is 
treated with 10 c.c. of 0*1% sodium nitrite solution, 6 drops of 
dilute sulphuric acid, and, after a few minutes, 0*1 gram of 
)8-naphthoL W. P. S. 

Detection of very small Quantities of Indican (Potassium 
Indoxyl Sulphate) in Water as an Aid to Hygienic 
Water Analysis. Adolf Jollbs (Ber. Deut. Fkarm. Ges.y 1920, 
30, 421—442).—The presence of the merest traces of indican in a 
water is a certain indication of previous contamination with animal 
excretions, and as its detection by chemical means is very simple 
and not interfered with by the commonly occurring constituents of 
natural waters excepting nitrites, which, however, are readily elimin¬ 
ated by means of ferrous salts,»its presence or absence forms an 
excellent criterion for the judgment of a water from the hygienic 
point of view. The test is performed as follows: 3 to 4 litres 
of the water are evaporated to 250 c.c., and if nitrites are present 
3 grams of ferrous ammonium sulphate are added for every 
0*1 gram of nitrite per litre of the original water. The 
evaporation is then continued to 10 c.c., and to the filtered solu¬ 
tion 1 c.c. of 5% alcoholic thymol or a-naphthol solution and 
10 c.c. of fuming hydrochloric acid containing 5 grams of ferric 
chloride per litre are added. After keeping for fifteen minutes 
with frequent shaking the indolignone colouring matter, which will 
have been formed if indican were originally present, is extracted by 
careful shaking with 4 c.c. of chloroform. A reddish- or bluish- 
violet coloration of the chloroformic layer, however slight, is a 
certain proof of the presence of indican, and of the previous con¬ 
tamination of the water with animal excreta. G. F. M. 

Differentiation of the Extract of Yellow Wood (Morin) 
and the Extract of Quercitron (Quercitrin). Ed. Justin- 

Mueller {Bull. Soc. chim., 1920, [iv], 27, 844—846).— The extract 
of these two woods may readily be distinguished from one another 
by dissolving a trace of extract, either dry or the concentrated solu¬ 
tion, in sulphuric acid (D 1*817), and then diluting with water. 
Under these conditions, the extract of yellow wood remains bright 
orange-yellow, whilst the extract of quercitron is decolorised. A 
microscopic examination of the two extracts also serves as a means 
of differentiation. That of quercitron appears in more or less 
agglomerated granules, whilst that of yellow wood shows sharply 
defined crystals. W, G. 
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Apparatus for the Estimation of Small Quantities of 
Urea. A. J. L. Terwbn {NederL Tijdschr, Oeneeshunde^ 1920, 64, 
ii, 876—880; from Chem, Zentr,, 1920, iv, 638).—The estim¬ 
ation of urea by bromine and sodium hydroxide is liable to error, 
since ammonium salts, creatine, uric acid, and hydroxyproteic acids 
can also yield nitrogen under these conditions, whilst also about 
7% of the nitrogen is converted into other compounds, and so 
escapes gas volumetric estimation. For many clinical purposes, 
however, relative values are sufficient. An apparatus is described 
which permits in three flasks the rapid consecutive performance 
of two parallel experiments, and a test with a known weight of 
urea. A U-shaped capillary gas burette is attached which permits 
the gas to be measured under atmospheric pressure. H. W. 

The Catalytic Decomposition of an Alkaline Solution of 
Sodium Hypobromite by Copper Sulphate. Antagonistic 
Action of Iodine. P. Pleuby (Compt. rend,, 1920, 171, 
957^960; .7. Pharm. Ghim.^ 1920, fvii], 22, 449—462).—The pres¬ 
ence of copper as copper sulphate causes a steady decomposition 
of an alkaline solution of sodium hypobromite, thus inter¬ 
fering with the estimation of carbamide by this reagent. The 
decomposition increases rapidly with the concentration of 
the copper salt. Thus the presence of 1 part of copper as copper 
sulphate in 100,000 causes the decomposition of 42% of the 
hypobromite in twenty-fonr hours at 36—37®. The presence 
of 1 part in 1000 of potassium iodide or iodate completely inhibits 
this catalytic decomposition of the hypobromite solution. 

w. a. 

Urea and Nitrous Acid. H. Doublet and L. Lescoeur 

(Compt. rend. Sor. Biol., 1920, 83, 1103—1105; from Chem. 
Zentr., 1920, iv, 520).—The authors employ the following reaction, 
C0(NH2) + 2HN02 = 4N + C02 + 3Ho 0, for the estimation of urea 
in urine. Sodium nitrite, 69 grams to the litre, and normal nitric 
acid are employed. Just before use, 20 cc. of each of the solu¬ 
tions are mixed. This is sufficient to decompose 600 mg. of urea.* 
The evolved carbon dioxide is received in a special apparatus con¬ 
taining sodium carbonate, and the precipitated calcium carbonate 
is estimated titrimetrically. S. S. Z. 

Estimation of the Azotsemic Index. M. Laudat {Compt 
rend, Soc, Biol,, 1920, 83, 1023—1025; from Chem. Zentr., 1920, 
iv, 519).—A description of experiments in which pure urea and 
xanthylurea (m. p. 260—261®) were used in the control estim¬ 
ations of urea and total nitrogen. g. g. Z. 

Method for the Estimation of Urea by Soja-bean. E. L. 

Kbnnaway {Brit. J, Expt. Path., 1920, 1, 135—141).—A tech¬ 
nique for the estimation of urea is described by which 1 mg. can 
be estimated with an accuracy of 97%. The ammonia produced is 
not removed by an air current, and is titrated by means of a com¬ 
parator. In the case of serum, an alcoholic extract is used without 
evaporation. Chemical Abstracts. 
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Microchemical Reaction of Morphine. KoZiLEB {Zeitsch. Allg. 
Vest. Apothverein, 1918, 332; from J. Pharm. Chim., 1920, [vii]? 
22, 442—443).—Characteristic crystals are obtained when a drop 
of dilute morphine solution is treated with a drop of slightly 
acidified Mayer's reagent. W. P. S. 

Reaction of Sparteine. E. H. Grant (J*. Amer. Pharm, 
Assoc., 1920, 9, 704; from J. Pharm. Chim., 1920, [vii], 22, 
441—442).—An aqueous solution of the alkaloid is rendered 
ammoniacal and extracted with chloroform; the chloroform solu¬ 
tion is shaken with dilute sulphuric acid, the alkaloid again ex¬ 
tracted with chloroform after the acid solution has been rendered 
ammoniacal, and the chloroform solution is evaporated. The 
residue is treated with bromine solution, evaporated to dryness, 
and the residue brought into contact with ammonia gas; a bright 
red coloration is obtained with as little as 0*0005 gram of sparteine. 
The residue must be removed from the source of heat immediately 
after the last trace of bromine solution has evetporated. 

W. P. S. 

Colorimetric Investigation of Tryptophan. II. System¬ 
atic Investigation of the Colorimetric Estimation of 
Tryptophan based on Voisinet's Reaction. The Applica¬ 
tion of this Method to Proteins and Organs. Otto FCrth 
and Fritz Lieben (Biochem] "Zeitsch., 1920, 109, 124—152).— 
A suitable way of carrying out the estimation is as follows. To 
2 c.c. of the solution a drop of 2% formaldehyde solution and 
about 15 c.c. of very concentrated hydrochloric acid are added; 
after about ten minutes, 10—12 drops of 0‘05% sodium nitrite are 
also added, and the mixture made up to 20 c.c. with concentrated 
hydrochloric acid. After a short time, the violet coloration which 
is produced is compared with a standard tryptophan solution 
(0T%). An error of about 10% was observed with this method. 
I'he estimation can also be carried out on insoluble and coagulated 
proteins without hydrolysis. The tryptophan content of a great 
number of proteins has been determined. S. S. Z. 

Estimation of the Products of Degradation of the Protein 
Substances in Blood Serum. A. Baoh and B. Sbarsky (Gompt: 
tend., 1920, 171, 1175—1177. Compare A., 1916, i, 353, 682).— 
It has previously been shown that the reduction of nitrates by 
animal tissues is due to the combined action of a ferment and a co¬ 
ferment. Fresh milk contains the ferment, but not the co-ferment, 
but the latter is constituted by the products of degradation of pro¬ 
teins. For the estimation, 1 c.c. of serum, 0*2 gram of sodium 
nitrate, and 2 c.c. of fresh milk are incubated at 60° for half-an- 
hour. The liquid is then clarified by means of lead acetate, and in 
the filtrate the nitrite formed is estimated by the Hosvay-Lunge 
method. 

The method has been applied to seven horses in the course of 
imihunisation, and in every case it was found that the products of 
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degradation of proteins appeared in the serum on the day following 
the injection of the toxins, and then disappeared more or less 
rapidly. W. G. 

The Estimation of Phosphatides. D. H. Brauns and^JoHN 
A. MacLaughlin (7. Amer. Chem, Soc., 1920, 42, 2238—2250). 
—The phosphatides are extracted from the material, previ¬ 
ously dried, if necessary, with anhydrous sodium and calcium 
sulphates (compare Robertson, A., 1916, i, 360), with alcohol 
at 50—GO'^. The alcoholic extracts are evaporated to dryness 
and extracted with anhydrous ether The ethereal extract is 
evaporated to 30—40 c.c. and extracted with a saturated solution 
of sodium chloride, the ethereal layer being separated, the ether 
removed, and the residue dried and weighed. In this material 
the phosphorus is estimated colorimetrically, as described by 
van Eck (A., 1918, ii, 370). As a check, another portion of the 
extracted phosphatide may be hydrolysed by acid, and in the 
product the choline may be estimated as its platinichloride and the 
amino-nitrogen by Van Slyke's method. W. G. 

Maltase. II. Estimation of Maltase in Yeast. Richard 
W iLLSTATTER aiid Werner Steibelt {Ze'tlsch. i)hy8wl. Chem.^ 
1920, 111, 157—179).—The fresh yeast is triturated with ethyl 
acetate until it liquefies, water is added, and the mixture is 
neutralised with ammonia. This yeast suspension is then made up 
to a definite volume with a known maltose solution and a buffer 
mixture; aliquot portions are withdrawn at two different intervals, 
the degree of hydrolysis estimated, and the “time value'' calcu¬ 
lated. The few experiments carried out by this method show that 
the most part of the maltase of the yeast is extracted in this way. 
This method is also suitable for the comparison of the hydrolyses 
of sucrose and maltose by a given yeast. S. S. Z. 

A Test for Anti-Beri-beri Vitamin and its Practical 
Application. Casimir Funk and Harry E. Dubin (/. BioL Chem,, 
1920, 44, 487—498).—A yeast suspension is prepared by shaking 
a loopful of a forty-eight hours' pure culture of yeast in 100 c.c. 
of Nageli solution on a shaking machine for three hours. 
Measured quantities of this suspension are then incubated for 
twenty hours at 30° in the presence of the unknown vitamin solu¬ 
tion, control tubes with a vitamin solution of measured strength 
being employed. After incubation, the fermentation is stopped 
by heating the contents of the tubes at 75° for a few minutes, and 
the amount of yeast is estimated by centrifugalising in a specially 
calibrated tube. By this means, the authors believe they have 
obtained a valuable test for the presence of the vitamin-Z^, 
although the presence of inhibiting substances may interfere with 
the reaction in some cases. A number of substances were tested 
for the presence of the vitamin-5 by this method. J. C. D. 
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Efiects of Ring Closure on Spectrochemical Properties. 
II. Unsaturated Heterocyclic Compounds. K. von Auwebs 
{^Aimalen, 1921, 422, 133—159. Compare A., 1918, ii, 343).— 
The relations between unsaturated heterocyclic substances and the 
corresponding open-chain compounds are very involved; influences, 
the nature of which is still not fully understood, operate to mask 
regularities which undoubtedly exist. The author therefore 
refrains from dealing with the spectrochemistry of heterocyclic 
compounds in general, in the knowledge of which too many gaps 
still exist, and limits himself to a comparison of oxygen- 9 ontaining 
heterocyclic compounds with corresponding unsaturated open-chain 
compounds, for example, a-pyrone and the ketone^ 
CHMe:CH-CH:CH-COMe, ‘ 

2; 6-dimethyl-y-pyrone and phorone, coumarones and chromens and 
o-alkyloxystyrenes. The results show that there is as little funda¬ 
mental difference between unsaturated iso- and hetero-cyclic com¬ 
pounds as between the corresponding saturated substances (loc, 
cit.). The production of a heterocyclic structure from an un¬ 
saturated open-chain compound causes, as a rule, a weakening of 
the exaltation, and, as in the case of saturated substances, the more 
so the more unsaturated is the chain. Alkyl or other substituents 
produce an effect opposed to that of ring closure. 

The following substances are new: 1:2 :4.-t rime thy leu umar one, 

CgHgMe<r^^^CMe, colourless, highly refractive oil, b. p. 

i09’5—111°/10 mm., obtained iu the usual maimer from l;4-di- 
methylcoumaranone and magnesium methyl iodide (2 mols.) in 
ethereal solution, has 1-0267, Df 1*021, n, 1*54685, 1*55332, 

Up 1*56865, 1*58330 at 14*0°, 1*5506; \'A-dimethyl-2-ethyU 

coumarone. b. p. 124*7—124*8°/14 mm., has 1*0108, Df 1*003, 
n" 1*54187, Wu 1*54715, n. 1*56233, n 1*57583 at 11*4°, < 1*5433. 

C. S. 

List of the most Sensitive Rays of the Elements, suitable 
for use in their Detection. A. de Gramont {CompL rend., 1920, 
171, 1106—1109),—The author has tabulated the most sensitive 
rays for eighty-three of the elements obtained in the condensed 
spark, with or without self-induction. The ultimate rays are 
indicated. The rays are tabulated as (a) observed by the eye, 
(6) observed by photography either with a crown uviol spectro¬ 
graph or a quartz spectrograph. W. G. 

Molecular Phase Hypothesis, a Theory of Chemical 
Reactivity. E. 0. 0. Baly {Engineering, 1919, 108, 574—575). 
—^The new views advanced are an outcome of studies on light 
absorption, especially in the infra-red. Ordinarily, curves of 
absorptive power (plotted against frequency) rise to rounded-off 

VOL. oxx. ii. 4 
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peaks; but when the substances are cooled in liquid air or hydrogen, 
the curves narrow down and are seen to consist of a series of 
secondary peaks culminating in the line of maximal absorptive 
power. This line marks the characteristic frequency, and there 
are constant frequency differences between the secondary peaks of 
a group. The frequencies of the bands or lines so resolved repre¬ 
sent multiples of some fundamental frequency in the infra-red, and 
each element has one or several characteristic frequencies. When 
two elements combine, the characteristic frequency of the com¬ 
pound is the least common multijile of the frequencies of the con¬ 
stituents. This can be accounted for on the quantum theory. 
Energy is lost by the combination of A and S, and if A has the 
characteristic frequency 5, B the frequency 7, then the emission of 
energy (and also its absorption) will occur m energy quanta of 
5 X 7 = 35A* (where /i is Planck's constant). To understand the 
mechanism, the simple atom may be regarded as something 
resembling a Saturn system, a nucleus surrounded by a ring of 
electrons, the whole representing a field of magnetic force, the lines 
of force passing through the ring. In groups of atoms, the fields 
may be symmetrical or not; similar or opposite poles will face one 
another, and the lesulting field of force may hence be closed or 
open; the lines of force may be imagined to be closed (on them¬ 
selves) even in a single atom. The fields are opened up by 
chemical activation. Reactivity now depends on the disposition of 
the field; the closed system will not display reactivity, and the 
molecules of a system may be in different phases, which will account 
for the varieties of modifications in complex molecules, for example, 
of sulphur. Valency is a measure of the number of characteristic 
frequencies. The group properties of the alkali metals, catalytic 
action, and ionisation are referred to from the point of view of this 
theory. Chemical Abstracts. 

Ultra-violet Absorption Spectrum of Benzene Vapour. 

Karl Schulz (ZtiUik. wiss. Photochein,^ 1920, 20, 1—35).—The 
ultra-violet absorption spectrum of benzene vapour has been 
measmed, using a concave grating, 6-47 metres radius of curvature 
and ruled with 15,450 lines per inch. The iron arc was used as 
source of light, and the first-order spectrum was photographed. 
Seventy-five bands were measured with an accuracy of 
0*01'—O'l A.XJ. The values are tabulated and compared with those 
of Witte (A., 1915, ix, 500). The structure of the spectrum is con¬ 
sidered, and it is shown that a difference of 92 1 exists between the 
members of the long series. J. F. S. 

Inorganic Luminescence Phenomena. II. Luxninescent 
Boron Nitride. (Balmain’s Aethogen) and the Excitation 
of Luminescence by Flames. Erich Tirdr and Friedrich 
BOscheb {Ber.f 1920, 63, [51, 2206—2214. Compare A., 1920, 
ii, 723).-—Balmain discovered boron nitride in 1842, and reported 
t^t it glows with a green light when held in the edge of a flame, 
but, like Wohler (1850), he ascribed the phenomenon .to a slow 
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oxidatiozi of the $ubstanco* Various preparations of boron nitride 
have now, been obtained, and it is found that unless they contain 
free boric acid, they do nou exhibit the phenomenon. The effect 
is best produced by heating with a hydrogen ffame, but is quite 
as strong in a flame obtained by burning chlorine in hydrogen. 
The luminescence is therefore not due to oxidation, but is physical 
in origin. As far as can be proved by chemical means, no foreign 
metallic impurity is necessary, but inactive samples can be rendered 
thermoluminescent by fusing them with boric acid in a welhclosed 
crucible. The colour of the light emitted changes from blue to 
pale green with rise of boric acid content, but when there is more 
than about 10% of boric acid present, the effect is no longer 
observed. • 

All the thermoluminescent specimens are also phosphorescent, 
the effect being observed after exposure to daylight, an arc light, 
mercury-vapour light, X-rays, radium rays, and especially cathode 
rays. Moreover, specimens which emit green iBght when heated 
give green light after exposure to cathode rays, and blue thermo- 
luminescence is paralleled by blue phosphorescence. What is more, 
specimens which contain too much boric acid to respond to the heat 
effect, such as those which have been heated in the air, and so 
allowed to oxidise, are nevertheless strongly phosphorescent with 
sky-blue to cyan-blue light. If^ such specimens, however, are heated 
sufl5.ciently to melt the encrusting boric acid, the core suddenly 
exhibits its thermoluminescence. It appears that the small 
amount of boric acid necessary to cause the heat effect is intimately 
combined with the boron nitride. 

Other thermoluminescent substances are lime containing a trace 
of bismuth or manganese (Ponau, A., 1913, ii, 743; Paneth, A., 
1919, ii, 67, 68), and phosphorescent zinc sulphide and silicate. 
In the case of zinc sulphide, the light emitted after exposure to 
daylight is yellow, but after heating with a hydrogen flame, green. 
The flame seems to be necessary to activate the preparation, for a 
specimen needs meiely to be touched by the flame in order to make 
it glow subsequently on an electric hot-plate. Boron nitride placed 
in a carbon boat heated to redness by an electric current also glows 
so stirongly where the carbon monoxide flame touches it that the 
blue light overshadows the red. What it is about the flame, 
whether ultra-violet radiations or emission of ions or electrons, that 
causes this activation is briefly discussed, but without any definite 
conclusions being reached. J. C. W. 

Inorganio Luzninescezice Phenomezia. 111 . Phosphor- 
eaoence of Boric Acid, Ebioh Tiedb (Per., 1920, 53, 
2214—2216).—If boric acid is dehydrated either in the air or in 
a vacuum over phosphoric oxide, either slowly at 300° or quickly 
at red heat, it becomee phosphorescent, the phenomenon reaching 
a m a xi mum with a certain, minute proportion of water still 
present, but disappearing as full dehyaration is attained. I^e 
exceptionally bright light emitted does not continue for long, and 

4—2 
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may b© excited by au arc or mercury lamp, but not by cathode, 
Jl-, or radium rays, or by heat. J. C. W, 

Photochemical Studies. XI. Photochemical Equilibria. 

JoH. i^LOTNiKow {Zitit&cli. wiss, I^hotocliem,, 1920, 2Q, 93—122. 
Compare A., 1920, ii, 461).—A theoretical paper in which the 
theoretical considerations in connexion with the equilibria in photo¬ 
chemical processes are treated mathematically. J. F. S. 

Photochemistry oi Alkyl Iodides and Iodine Solutions. 

Hans Stobde and Faul Schmitt {Zeitscli, wiss, Fhotochem,, 1920, 
20, 57—92).—Alkyl iodides, either pur© or in solution in paraffins, 
light petroleum, benzene, toluene, chloroform, ethyl ether, carbon 
tetrachloride, phenetole, acetic esters, or nitrobenzene, do not 
become coloured when preserved in the dark for two and a-half 
months. But in daylight a coloration is produced in a few hours 
in all cases. The coloration does not occur if oxygen is absent. The 
action of ultra-violet light on solutions of ethyl iodide, in benzene 
or carbon tetrachloride at 46—48°, and also in ethyl alcohol, has 
been studied. Solutions (6*25A) of methyl iodide, /i-propyl iodide, 
and isopropyl iodide in benzene and ethyl alcohol have also been 
studied. It was also found that a solution of iodine in benzene or 
chloroform, after illumination for twenty hours with a quartz mer¬ 
cury lamp, on dilution gave a yellow solution, and not a red solu¬ 
tion, as untreated iodine solutions do. To explain this action, the 
absorption spectrum of iodine, in alcohol, aqueous alcohol, methyl 
alcohol, propyl alcohol, isopropyl alcohol, and sec.-butyl alcohol solu¬ 
tions has been measured. Measurements were also made with 
alcoholic solutions of iodine to which organic iodides, ether, anisole, 
phenetole, and dimethylpyrone had been added. The experiments 
show that the decomposition of alkyl iodides with the liberation of 
iodine is an oxidation. Ethyl, methyl, and /z-propyl iodides are 
similar in their behaviour toward light, but zsopropyl iodide is much 
less stable. lodobenzene behaves similarly to the primary aliphatic 
iodides. Ethyl bromide is decomposed by ultra-violet light of short 
wave-length with the liberation of bromine. Solutions of iodine in 
alcohols pass, in the course of time, into solutions of periodides 
(hydrogen tri-iodide or other additive compounds); this reaction is 
accelerated by light or spongy platinum. The absorption spectrum 
of true solutions of iodine consists of a single absorption band in 
the visible part of the spectrum, the position of which is indepen¬ 
dent of the nature of the solvent. The more the absorption is dis¬ 
placed toward the violet end of the spectrum the greater is the 
heat of solution of iodine in the solvent. When such solutions are 
diluted with several volumes of benzene or chloroform, the colour 
immediately becomes red. The spectrum of the periodide solutions 
shows two absorption bands in the ultra-violet with frequencies 
2800 and 3450, and on dilution with benzene or chloroform yellow 
solutions are obtained. During the change of iodine into the per- 
iodide, solutions of mixtures are formed which show three absorp- 
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tion bands. The spectra of iodine described by varions observers 
indicate that from 5% to 100% of the iodine present had been con¬ 
verted into periodide. Dimethylpyrone iodide exhibits the same 
spectrum as the periodide. J. F. S. 

Beta ray Emission from Thin Films of the Elements 
exposed to R5ntgen Rays. Lf.wis Simons (Phil. Mag,, 1921, 
fvi], 41, 120—140).—Thin films of arsenic, selenium, zirconium, 
silver, tin, antimony, barium, pold, lead, and bismuth have been 
exposed to T-rays from a Coolidgfe tube with barium or silver 
secondary radiators and the radiation examined. It is shown that it 
is improbable that the maximum speed of ejection of electrons from 
different substances under the influence of X-rays of definite wave¬ 
length is exactly constant, independently of the pature of the sub¬ 
stance, and dependent only on the frequency of the incident X-rays. 
The present experiments show that throughout the whole range of 
motion the distribution of electrons depends fundamentally on the 
substance from which they are emitted, but the difference, if any, 
in the maximum velocities is too small to be demonstrable by this 
method. The experimental results point to the conclusion that 
there may be speeds of emission of electrons from an atom S when 
X-rays of frequency v fall upon it, given by either 

-f hvf-^ hvjif+ . . . )> miccessive speed being given by the 
removal of a term from the bracket, commencing with the term 
imv^=hv - / cr vj or the expression in brackets representing 

the potential energy of the electron from whichever atomic ring it 
was ejected, r,, etc., being the X, L. etc., frequencies of the 
X-ray spectral lines of the parent atom, S. The experimental data 
agree rather better with the latter expression. There is a type of 
electronic emission fundamentally associated with each type of 
X-ray emission. Assuming that it is not a necessary condition that 
each of the radiating atoms of one substance should be emitting all 
possible types of spectral lines, from those of the highest energy 
downwards, then the energy of electronic emission of any one of 
these atoms is complementary to that of its wave-emission; in other 
words, the K '' electron is the slowest on emergence, the concomi¬ 
tant '' L electron faster, and so on. J. F. S. 

Radiating Potentials of Nitrogen. H. D. Smith (Physical 
Bev., 1919, 14, 409—426).—A formula is derived for the distribu¬ 
tion of the velocities of the impact electrons which may be applied 
to the observed values for the radiating potentials. Measurements 
gave (a) a strongly marked value at 8*294±0*04 volts, (h) a doubt¬ 
ful one at 7*3 volts, and (o) at low pressures a strong one at 6*29 
volts. These values correspond with (a) X = 1490*7, a doublet noted 
by Lyman; (&) X = 1700, the nearest known line is a doublet at 
1744, which is sometimes also attributed to silicon; (c) A = 1965, 
similar to a band at 1870. Traces of nitric oxide may have affected 
the values a little. From (a) the upper limit of the heat of dissocia¬ 
tion of the nitrogen molecule into atoms is 190,000 cal., and from (6) 
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the most probable value is 145,000 eal. Qualitative evidence is given 
supporting the ionising potential for nitrogen at 18 volts as obtained 
by Davie and Goucher. Chemical Absthactb. 

The Question of the Existence of Isotopes with the same 
Atomic Weight. Stkpan Meyer [Zeitsch. phynkal Chem., 1920, 
96, 407—433).—See A., 1919, ii, 384. 

Dielectric Constant of Selenium Oxychloride. James E. 
Wildish (7. A mer. Ghent. Soc., 1920, 42, 2607—2609).—The dielec¬ 
tric constant of selenium oxychloride (b p. 179*4® at 745*44 mm.) 
hae been determined at 0®, 10®, and 20® by the Schmidt modifica¬ 
tion of Drude’s method. As a mean of experiments with three 
cells, liquid selenium oxychloride has a dielectric constant at 20®, 
46*2 ±1, and at 10®, 51*00 ±0*5; solid selenium oxychloride has the 
constant 16*8 ±2 at 0®. The dielectric constant has a temperature- 
coefficient of 1*04%. J. P. S. 

The Variations with Temperature of the [Electrical] 
Conductivity of Calcium Sulphide. P. Vaillant (Compt 
Ttncf.y 1920, 171, 1380—1383) —When a thin layer of calcium sul¬ 
phide, previously insulated, is heated its conductivity increases 
rapidly, the curve showing a very acute maximum, and then 
decreases practically to zero. The gradient conductivity-tempera¬ 
ture is greater and the maximum higher when the heating is more 
rapid. This phenomenon is connected with the state of phosphor¬ 
escence, as, if the specimen is allowed to cool before the conductivity 
has become zero and is then heated again, much smaller variations 
* and maxima are obtained. The increase in temperature has two 
effects on the conductivity of the calcium sulphide varying its 
instantaneous value and increasing the amount of variation with 
duration of heating The first effect, where duration of heating 
does not intervene is governed by the equation c = l*17e® where 
f is the temperature, and r is the conductivity The varia¬ 
tion of c with the time at different temperatures is, for each 
temperature observed, an exponential variation of the type 
c = coC'**’*, the coefficient h being itself a linear function of the tem¬ 
perature. W. G. 

Conductivity Cell. Frank E. Rice (7. InA. Eng. Chem., 1920, 
12 , 1202).—^A cell for use in measuring the conductivity of solu¬ 
tions consists of a glass tube about the size of an ordinary burette; 
two platinum wires are fused through the sides of the tube at some 
distance apart, and platinum bands are fitted round the tube and 
over the outer ends of the wires. The wires inside the tubt are 
sufficiently long to reach to one end and outside the tube, and one 
inside tube is covered with narrow glass tubing for the purpose of 
insulation. The ends of the tube are closed with rubber stoppers 
and a thermometer passes through the stoppers and tube, the bulb 
of the thermometer extending just through one stopper, so that it 



OBtnfeftAXi AND DKZ^eitOAt DHBKtitNT. d. tB 

^omes into contact with the liquid in which the tube is immetsed 
during a test* W. P. S. 

Ionisation of Aqueous Solutions of Ammonia in the 
Presence of Carbamide. Winthrop M. Burub (/. Amer, 
Chem, Soc., 1920, 42, 2500—2606).—The equivalent conductivity of 
ammonia at various concentrations in 2^-carbamide solution has 
been determined at 25’00®±0*01° with the object of ascertaining 
whether the ionisation in this solvent, which has a greater dielectric 
constant than water, is greater than in pure water, as from analogy 
should be the case. The results show that the ionisation of am¬ 
monia in carbamide solution, as in pure aqueous solution, conforms 
with the law of mass action, but the ionisation constant is 12*92 x 
10“*® in carbamide solution as against 18*1 x 10~® in aqueous solu¬ 
tion, thus presenting an exception to the Nernst-Thomson hypo¬ 
thesis. This difference (30%) cannot be due entirely, or to any large 
extent, to a change in viscosity, and it is possible that an ammon¬ 
ium-carbamide complex is formed which has A smaller ionisation 
constant than ammonium hydroxide. J. F. S. 

Conductivity and Viscosity of Solutions in Dimethyl- 
amine, Trimethylamine, Ethylamine, Diethylamine, TM- 
eQiylamine, and Propylamine. Howard McKee Elsby {J. 
Amer. Chew. Soc., 1920, 42, 2454—2476).—The electrical conduc¬ 
tivity and the viscosity of solutions of various concentrations of 
silver nitrate, silver iodide, barium thiocyanate, lithium chloride, 
ethylamine hydrochloride, and dimethylaiftine hydrochloride in the 
solvents named in the title have been determined at —33*6°. It is 
shown that dimethylamine is a poorer solvent than ethylamine, 
although the salts which did dissolve formed solutions which have 
about the same molecular conductivity. Diethylamine is a still 
poorer solvent and a distinctly poorer ionising solvent, a solution of 
lithium chloride in this solvent being no better a conductor than 
silver iodide in ethylamine. The tertiary amines are not good elec¬ 
trolytic solvents, no evidence of salt solution being found in any 
case, and the solvent in equilibrium with the solid solute did not 
gain appreciably in conductivity. The aminolysis of barium thio¬ 
cyanate in solution in ethylamine has been follow^ed by conductivity 
measurements for ninety-five hours. The specific conductivities of 
some of the solvents at —33*5® are recorded: trimethylamine, 
2*2xl0~i®; ethylamine. 4*6x10“®; and diethylamine, 2*2x10“®. 
The viscosities measured are: ammonia, 2*64x10“®; ethylamine, 
5*749 X 10“®; dimethylamine, 4*368 x 10“®; trimethylamine, 3*208 x 
10“®; diethylamine, 8*236x10“®; and triethylamine, 7*726 x 
10“®, all at -33*5®. The following densities at -33*6® are aleo 
given: dimethylamine, 0*727; trimethylamine, 0*702; ethylamine, 
0*742; diethylamine, 0*713; and triethylamine, 0*778. J. F. S. 

Saturated Potassium Chloride Calomel Cell. Harold A. 
Fades 4nd William A. Mudge {J. Amer, Ghexn, Soc., 1920, 42, 
2494—2468).—The E.M.F. of the combination 

Hg,HgCl I Ka(sat.)l|KCl(sat.) | O-li^-HCl | Hp(Pt) 
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has been measured over the temperature range 5—60® at intervals 
of 5®. Taking the value of the normal calomel cell at 26® as 
0*5648 volt, the value of the saturated potassium chloride calomel 
cell at 25® is 0*5266 volt. It has a temperature-coefficient of 
-f 0*00020 volt/degree over the range 5—60®. The E,M,F, of the 
system Hg,HgCl | ,ri\^-KCl||(sat.)KCl||0*liV^-HCl | H 2 (Pt), and the 
value of the electrode, Hg,HgCl I ajiT-KCl, in the above system at 
25® have been calculated for values of x ranging from O’liV' to 
4*12iV'. The EM.F, of the combinations 

Hg,HgCl 10*lir.KCl|| (sat.)KClllKCl(sat.) Hga,Hg, 

Hg,HgCl I l*0i\^-KCl|!KCl(sat.)||KCl(sat.) HgCl,Hg, 

Hg,HgCl 0-li\^.KCl||(sat.)KCli|l‘0i\^-KCl HgCl,Hg, 
Hg,HgCl 10*liV^KCl||KCl(sat.)||0*li7.HCl | H 2 (Pt), 

and Hg,HgCl|l• 0 ^'-KCl|!(sat.)KCl|| 0 •li^-HCl|H 2 (Pt) has been 
measured over the temperature range 25—40® at intervals of 5®, 
and it is found that these combinations are quite untrustworthy 
above 25®, and only trustworthy at 25® for about one week. It is 
shown that the decrease in the EM.F, of 0‘1N- and iV-potassium 
chloride calomel cells, when used in conjunction with a saturated 
salt bridge, is due to the diffusion of the concentrated solution of 
potassium chloride from the bridge into the cell, and not to the 
formation of a complex ion as a result of the interaction of the 
calomW and the potassium chloride solution. In preparing new 
calomel cells, it is necessary to use all new materials, and not simply 
replace the potassium chloride solution. The saturated potassium 
chloride calomel cell is the best cell for use in conjunction with a 
saturated salt bridge, because it has a very small temperature- 
coefficient, is easily reproducible, can be safely used at all tempera¬ 
tures from 5® to 60®, and can be relied on for its constancy of 
E.M.F. over long periods of time. J. F. S. 

Recovery of Transmiesivity in Passive Iron Wires as a 
Model of Recovery Processes in Irritable Living Systems. 

I. Ralph S. Lillie (/. Gen, Physiol,, 1920, 3, 107—128).—A 
paper in which certain processes occurring in the activation of 
passive iron wires are shown to be analogous to an irritable and 
conducting living element, such as a nerve fibre or muscle cell. 
When passive iron wire is dipped into nitric acid of a concentration 
above a certain critical concentration, the activation is only 
temporary, and is followed immediately by an automatic return of 
the metal to the passive condition. Activation initiated at any 
part of such a wire is thus transmitted rapidly along its whole 
length in a wave-like manner, each region as it becomes active activ¬ 
ating the region adjoining, and immediately becoming passive 
again itself. In order to maintain activity in the living system, 
constant repetition of stimulation is necessary, and, similarly, 
chemical activity in a passive wire immersed in nitric acid (D 1*42) 
is an automatically self-limiting process, which can be maintained 
only by repeated contacts with the activating metal. After a wire 
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has been activated in the usual manner and has reverted to the 
passive state, it is found to be impossible to reactivate it until a 
definite interval of time has elapsed. This failure to reactivate 
the wire is comparable with the similarly inexcitable and non- 
conductive interval, or ''-refractory period,'' pf irritable living 
systems. J. F. S. 

The Crystallisation of Metals by Electrical Precipitation 
and certain Connected Phenomena. A. H. W. Atsn and 
(Mlle) . Louise M. Boerlage (Bee, trav, chivi., 1920, 89, 
720—735).—The electrical precipitation of metals may result in 
any of the following, namely, (1) isolated crystals; (2) continuous 
layer with markedly crystalline structure; (3) perfectly supple, 
continuous layer without visible crystalline structure; (4) 

elongated, needle-like crystals; (5) a black depoi^. The conditions 
governing, more particularly, the first type of deposit have been 
studied in the case of the electrolytic deposition of silver from a 
solution of silver nitrate. The forms are reflated by the three 
factors: number of crystals, velocity of growth of these crystals, 
variation of the polarisation tension with the current density. It 
is shown that the number of crystals per sq. mm. is practically a 
linear function of the intensity of the current, except when the 
current density becomes too great, and the number is greater the 
more dilute is the silver nitrat© solution. It is only in the case 
where the polarisation tension is small that isolated crystals can be 
formed. A high value of lej will give a homogeneous, supple 
deposit. The formation of a uniform deposit of a metal on an 
irregular object is regulated by the magnitude of the variation of 
the polarisation tension with the current density. The addition of 
potassium nitrate, nitric acid, or gelatin tq the solution of silver 
nitrate very considerably increases the number of crystals formed 
on a given area of the cathode. W. G. 

Measurement of Low Magnetic Susceptibility by an 
Instrument of New Troe. Ernest Wilson (Proc, Boy, Soc,, 
1921, 98, [-4j, 274—284).—An instrument is described whereby the 
susceptibility may be measured over a wide range of magnetic 
force. The instrument, which makes no use of a scale and spot of 
light, is of a portable type. The force due to torsion in the Curie 
instrument is replaced by either an electromagnetic or an electro¬ 
static system, in which the mechanical force is due to two com¬ 
ponents, one proportional to the magnetic force impressed on the 
specimen, and the other also proportional to the magnetic force in 
the case of constant susceptibility, but variable if the susceptibility 
varies. In the electromagnetic case, which is the method described, 
a moving coil is used, which is suspended in a magnetic field pro¬ 
portional in strength to the magnetic force acting on the specimen. 
It has the advantage that the absolute value of the susceptibility 
can be calculated from the known details of the instrument, and a 
considerable mechanical force can be produced. A full description 
of the construction and the theory of the apparatus is given, and 

4 * 
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measurements are recorded for manganese sulphate^ chrome alum> 
iron pyrites, kenyte, franklinite, green serpentine, grey granite, 
copper pyrites, and ferrous oxide. The following values of the 
mass susceptibility, are given for various values of H, the magnetic 
force: manganese sulphate, 94*2x10“® (mean), S 26—642 
c.g.8.; iron pyrites, 0*99—0*979x 10“®, E *168 —740 c.g.s.; 

chrome alum, 13*7—13*0x10“®, E 49—717 c.g.s.; kenyte, 

253—300x10“® for E 26*5—134 c.g.s., with a maximum of 
318x10.“® at 72*2 c.g.s.; copper pyrites, 0*0102’;;-0*0169, 

H 6*4—42*2 c.g.s.; and ferrous oxide, 0*0128-^*0211, 

H 6*4—82*4 c.g.s. J. F. S. 

Mametism and Atomic Structure. I. A. E. Oxlby (Proc. 
Boy, ooc,f 1921, se, [A], 264—274).—The close relationship which 
exists between the equilibrium positions of diamagnetic and para¬ 
magnetic crystalline substances suspended in a magnetic held, and 
the directions of the cleavage planes, can be satisfactorily inter¬ 
preted in terms of a spacial distribution of electron orbits round 
the nucleus. The orbits may have any shape, but are probably 
small in comparison with atomic dimensions. In non-ionised media 
there is evidence that the coupling force between the units of the 
crystalline structure is that of magnetic induction, the mechanical 
stress accompanying it being balanced by the stress due to the 
distortion of the internal electrostatic configuration of the units. 
The coupling systems which account for these attractions are pairs 
of electron orbits. In this respect, the present theory is closely 
allied to the cubical atom theory of Lewis (A., 1916, ii, 310) and 
Langmuir (A., 1919, li, 328), in which the most stable electron 
arrangement is that ol a pair. Tyndall's discovery relating to the 
characteristic depoitnj^nt of diamagnetic and paramagnetic sub¬ 
stances in a magnetic field has been confirmed for a few organic 
compounds, and the interpretation of the results on the electron 
theory implies that, both in diamagnetic and paramagnetic crystals, 
the planes of the electron orbits have a greater aggregate projection 
perpendicular to the principal cleavage than parallel to it. Thus 
the existence of multiple cleavages demands a spacial distribution 
of electron orbits. Moreover, as the molecules are most closely 
packed in a direction parallel to the principal cleavage, the isola¬ 
tion of all the cleavages by suitably suspending the crystal in a 
magnetic field really isolates the unit of crystal structure. This 
unit is the chemical molecule. Crystals of the simple cubic form, 
for which A-ray analysis indicates an ionised atomic structure 
rather than a molecular structure, show no appreciable structural 
deportment in the magnetic field. It is probable that hydrogen 
and helium atoms when radiating are in a very different state from 
unexcited matter on which the magnetic observations have been 
made. In this work, the matter is in the normal state, and each 
atom contains at least one electron within the active range of 
another electron in an adjacent atom, and the mutual interaction 
of such sjrstems must be taken into account. Some factor seemS to 
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have been neglected in Bohr's hypothesis, which, though of little 
im|iortance when the atoms contain only one electron each and are 
independent of each other, yet is of hrst importance for matter in 
the normal state, and without which it is impossible to explain 
either the magnetic properties of crystals or crystal structure. The 
attraction between exactly similar atoms, the directed valendes 
required by stereochemistry, and the directive forces within crystals 
are explicable only by a due recognition of the magnetic fiorcive in 
. material media. It is probable that the Laplace intrinsic pressure 
in liquids and in isotropic gels is due to electrostatic doublets of 
atomic dimensions. When crystallisation occurs, superimposed on 
the electrostatic stresses are the directional stresses due to the 
magnetic doublets, which, for a given molecule, determine a 
characteristic crystalline symmetry, and, owing«to their highly 
localised nature compared with the electrostatic doublets, deter¬ 
mine the rigidity of the crystal. Such highly localised magnetic^ 
doublets suggest either that the conventional elytron is moving in 
an orbit very small compared with atomic dimensions, or that the 
electron itself is a complex unit endowed with specific magnetic and 
electrostatic properties, that is, the electron is also a magneton. 

J. F. S. 

Oritical Constants of Me:$;cury and Increase of Molecular 
Attraction on Dissociation bt Double Molecules. I. and II. 

J. J. VAN Laar {Proc, K. Akad, Wetensch, AmBterdaniy 1920, 23, 
267—281, 282—298. Compare A., 1918, ii, 8).—I. The critical 
temperature of mercury is estimated to be 1700°, the critical 
pressure at least 1100 atm., and the critical density about 4*16. 
At the critical point, mercury consists of Hg^ and Hg. These con¬ 
clusions aro shown by calculation to be in a'ccordance with other 
magnitudes. II. A mathematical consideration of the case of 
dissociation of double molecules from the point of view of thermo¬ 
dynamics and Vail der Waals’s equation. The results are applied 
to the case of mercury. J. B. P. 

Critical Temperature and Pressure of some Substances. 

J. J. VAN Laab {J, Vhirn. Fhy&.y 1920, 18, 273—282).—A 
theoretical paper in which methods of calculating the critical 
temperature and pressure from existing data are discussed and 
applied in a number of cases. The following values have been 
deduced and discussed in connexion with the existing experimental 
values: hydrogen fluoride, Tc 497*4°, pc 99*6 atm.; hydrogen 
chloride, Tq 324*6°, Pc 61*7 atm.; hydrogen bromide, Tc 363*0°, 
Pc 74 atm.; and hydrogen iodide, Tc 423*5°, pc 70 atm. J. F. S’. 

Some Helationsbips between the Absolute Values of the 
Critical Temperature and Boiling Point. Maubxos 

Pbud’hohmb (/. Chim, Phy$.y 1920, 18, 270—272).—The author 
bas^oalculated the values of the constants of the three expressions 
TcliTc-2\)^K,y Tcl{Tc^T,) for a 

number of elements and compounds. The two expressions 

4*—2 
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const, and T^, {Ta^T^lTc—Qomi, are derived. 
These hold for homologous series; the former, for paraffins, 
chlorinated paraffins, olehnes, ethers, aliphatic amines, and nitriles, 
and the latter for methylbenzenes, other substituted deriv¬ 
atives of benzene, esters, brominated paraffins, iodated paraffins, 
and phenols. It is also shown that between the three constants 
^8 following relationship exists: Zo-Zo = l/jris= 
2\ri\ovK,{K,^E,)^l. ^ J.F. a 

Relationship between the Absolute Values of the Critical 
Temperature, the Boiling Point, and the Melting Point. 

Maurice Prud^homme (J, Chim, Phys., 1920, 18, 307—310).— 
The author has applied similar relationships to those existing 
between the boiling point and the critical temperature to the freez¬ 
ing points. The expressions are TfjTc=K^f, TcHTc-Tf) — KJ, and 
, ^c/(7c —^/). Tc/^/ = -Sr 3 ' (see preceding abstract). It is shown 
that the expressions and Tc^lTf(Tc-Tf) are 

characteristic functions of both elements and compounds. They 
have not generally the same value, but the ratio between them is 
fairly constant for elements of the zero and seventh groups, and 
for many groups of analogous or homologous compounds. The 
expression "Pf{Tc—Tf)=rT^{Tc—Ty) is stated to represent a general 
law, in which r is a constant having a value between 1*0 and 1*1. 
When r=l, the expression becomes Tc^Tf+T^, that is, the critical 
temperature is equal to the sum of the boiling point and the freez- 
iug point, all values being in absolute degrees. This is found to be 
the case for water, phosphine, methyl broinide, chlorobenzene, and 
acetone. Similar relationships are also found in the case of iron, 
copper, and gold, and in this case the above-mentioned empirical 
relationship is deduced theoretically. J. F. S. 

Surface Energy, Latent Heat, and Compressibility. 

D. L. Hammick {PhU, Mag., 1921, [vi], 41, 21—32).—A theoretical 
paper in which expressions representing the surface energy, latent 
heat, and compressibility of liquids are deduced mathematically. 
The results obtained are tested by means of existing data, on ethyl 
ether, benzene, carbon tetrachloride, carbon disulphide, chloroform, 
ethyl acetate, ethylene dichloride, ethyl iodide, chlorobenzene, 
toluene, and nitrobenzene. It is shown that if the van der Waals's 
constant a is independent of volume, the compressibility, j8, of a 
liquid should be connected with the internal latent heat by the 
expression l/fij = -2Ai« (i), in which Aj is the internal latent heat 
and 8 the specific gravity. If a is a function of v, then l/i8J= 
eAiS (ii), where e=p/a and />=!//). dp/dT, that is, the coefficient of 
variation of surface energy with temperature, and a=l/v0t?/0T, the 
coefficient of cubical expansion. It is found for the liquids exam¬ 
ined that the expression (i) is approached at higher temperatures, 
the expression holding for some liquids at the boiling point, whilst 
(ii) becomes progressively applicable at low temperatures. Lewis’s 
empirical approximation {Zeitsch. physihal. Ghent,, 1911, 78, 24),^ 
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that the heat of oompressdon is very nearly equal to the latent heat 
of vaporisation per unit volume at 0^^ is deduced. The approximate 
constancy of the product of the compressibility and surface energy 
at 0 ^ is deduced, and the observed lack of constancy at other 
temperatures is explained. J. F. S. 

The Melting Point of Heptane and the Law of Altemanee 
of Melting Points. R. de Forceand (CompL rend,, 1921, 172, 
31—34).—redetermination of -the melting point of n-octane 
gives the value —67*4® (compare Guttmann, A., 1907, i, 468, who 
found —98*2®). A sample of heptane gave the values: b. p. 98*8®/ 
760 mm.; m. p. —94*76®; DJ 0*7010. These values, taken in con¬ 
junction with the m. p.'s of the other members of the methane 
series of hydrocarbons, show that the m. p.'s of these hydrocarbons 
conform to the law of alternance from CH 4 to CeHi 4 , and from 
to C 24 H 50 they show a continuous rise, the rise always being greater 
from a hydrocarbon containing an odd number *if carbon atoms to 
one containing an even number than vice versS. The corresponding 
cyclic hydrocarbons from the C 3 to the Cg member show the same 
alternance, and the author deduces for cycZobutane the approximate 
m. p., —60®. In the case of the silanes the m. p.'s show a con¬ 
tinuous rise on ascending the series, but the rise is greater in 
passing from SiH 4 to Si 2 Hg or fsom SigHg to Si 4 Hjo than in passing 
from Si 2 Hg to SigHg. W. G. 

Distillation and Rectification. L. Gat (Chim, et Ind,, 1920, 
4, 735—748).—The author deals with the distillation of a mixture 
of three constituents and the continuous separation of these in 
different phases; methods and formulse are given for calculating the 
composition of the different phases, and certain rules have been 
established concerning the minimum and maximum heat compatible 
with the correct operation of the fractionating and rectifying 
column. W. P. S. 

Internal Energy of Inflammable Mixtures of Coal Gas 
and Air after Explosion. W. T. David {Proc, Roy. Soc., 1921, 
98, [A], 303—318).—In the first part of the paper the heat-loss 
measurements by conduction and by radiation made during the 
explosion and subsequent cooling of mixtures of coal gas and air of 
various compositions have been combined. The heat loss by conduc¬ 
tion is 40—60% greater than the loss by radiation in the experi¬ 
mental vessel. In a vessel rather more than twice as large, the two 
losses would be equal, and in a still larger vessel the radiation loss 
would be the greater. Formulae have been deduced whereby the 
total heat loss up to the moment of maximum pressure and the rate 
of heat loss at any temperature during cooling may be calculated 
from data obtained from the pressure-time curves. In the second 
part of the paper the heat-loss measurements have been applied to 
the estimation of the internal energy and the volumetric heat of 
the different mixtures at various temperatures after explosion. An 
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exattimation of tho internal energy and volumetrio heat cunrea so 
obtained indicates that at the moment of maximum pressure about 
10% of the heat of combustion of the coal gas in each mixture has 
not been converted into thermal energy, and that after-burning 
continues for at least 0*25 sec. after the maximum pressure has been 
attained. These results show that the energy of combustion of the 
coal gas originally in the vessel is distributed at the moment of 
maximum temperature as follows: (1) Internal energy (thermal) 
from about 72% of the heat of combustion of the coal gas in a 9*7% 
mixture to about 80% in a 15% mixture, (ii) Available chemical 
energy, about 10% in each mixture, (iii) Heat loss to walls of 
vessel, from about 10% in a 15% mixture to about 18% in a 9*7% 
mixture. J. F. S. 

A Determination, by means of a Di£Eerential Calori¬ 
meter, of the Heat produced during the Inversion of 
Sucrose. Hbxby H. Dixon and Nigjbl G. Ball Proc. J?. 
DubL Soc., 1920, 16, 153—164).—Using an apparatus similar in 
character to that of Hill (A., 1912, li, 20), the differential calori¬ 
meter being formed by two vacuum flasks, the temperature measure¬ 
ments being made with a thermo-electric couple (compare Dixon, 
A., 1911, ii, 853), the authors have determined the heat of inversion 
of sucrose by invertase, and obtain the value 3*83 cal. per gram- 
molecule, which is in close agreement with the value obtained by 
Brown and Pickering (T., 1897, 71, 783). Attempts to obtain a 
value for the heat of reaction during the hydrolysis of maltose were 
not successful. W. G. 

The Fundamental Constants of Nature. Hawksworth 
Collins { Chem , News , 1921, 122, 2—4). — Evidence is brought for¬ 
ward to prove that the boiling points are not suitable temperatures 
for comparison of the molecular volumes of substances. J. R. P. 

Viscosity-Concentration Function of Poly-disperse 

Systems. H. LCers and M. Schneider (Kolbid Zeitsch., 1920, 
2y, 273—277).—Viscosity measurements of mixtures of water and 
barley flour up to a concentration of 24 grams in 100 c.c. of solu¬ 
tion have been made at 20°. It is shown that this case, as well as 
other complicated poly-disperse systems, are represented by the 
empirical equation = -t- in which rj, is the viscosity 

of the suspension, t|Q that of water ( = 1), / the volume relationship 
of the disperse phase to the total volume, k, k^, and n are constants. 
This expression is similar to that put forward by Wo. Ostwald and 
Milndler for the osmotic pressure of dispersoids (A., 1919, ii, 186). 
The present system is also satisfactorily represented by the theoret¬ 
ically deduced formula — (Hess, this vol., ii, 18), in 

whicm fja is the viscosity of the suspension, rj that of the dispersion 
medium, K the quantity of disperse phase in unit volume of the 
suspension, and a a factor which converts K into the functioning 
volume of the disperse phase. J. F. S. 
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Surface TenaiosL and Molecular Attraction. *nie 
Adbesional Work between Mercury and Organic IdqiMa, 

William D. Habkins and E. H. Obapton (J, Amer. Chem. Som., 
1920, 42, 2634—2638).—The surface tension of mercury in air, 
water, ethyl alcohol, ethyl ether, octyl alcohol, nitroethane, nitro¬ 
benzene, carbon disulphide, carbon tetrachloride, chloroform, 
methylene chloride, ethylidene chloride, ethylene dibromide, acetyl¬ 
ene tetrabromide, methyl iodide, ethyl iodide, benzene, hexane, and 
octane has been determined at 20° by the method previously us^ by 
Harkins and Brown (A., 1919, ii, 221). From the results the adhe¬ 
sional work is calculated by means of the formula s=-.A'y = yi-H 
72 —y 1 , 2 , in which is the adhesional work, —Ay the decrease in 
free energy when the surfaces of the two liquids come together, y^ 
and 72 are the free surface energies per sq. cm. of the two liquids, 
and 71,2 is the free surface energy of the interface. The surface 
tension of mercury in air at 20° is 464*9 dynes, whilst in v^ter the 
value is 374*8 dynes; the adhesional work in wrtfer is 182*6 ergs. 

J. F. S. 

Surface Energy of Mercury and the Energy Relations at 
the Interface between Mercury and other Liqfuids. William 

D. Habkins and Wabben W. Ewino (J. Amer, Chem, Soc., 1920, 
42, 2639—2647).—^The surface tension of mercury in a vacuum has 
been determined at 0°, 10°, 20°, 30°, 40°, 60°, and 60° by the drop- 
weight method, and from the results the free energy of surface 
formation, the latent heat of surface formation, and the total 
energy of surface formation have been calculated. The entropy of 
surface formation is 0*22 ergs per degree per sq. cm. The inter¬ 
facial tensions between mercury and a number of organic liquids 
have been determined at 20° by the drop-weight method. The 
resulls of the present work and the previous work (see preceding 
abstract) indicate that the adhesional work between a mercury 
surface and the surface of an organic liquid is always greater than 
that between the organic liquid and water, and also greater than 
thaF between the organic liquid and itself, that is, the cohesional 
surface work. In about half the cases examined the difference 
between the adhesional work against mercury and that against 
water is nearly constant, and lies between 80 and 90 ergs, so that 
the work of attraction is by no means entirely specific. 'Oie adhe¬ 
sional work decreases rapidly with increase of temperature, whilst 
the total adhesional energv increases. The latent heat of the inter¬ 
face between mercury and another liquid decreases rapidly as the 
temperature increases, whilst the latent heat of most ordinary sur¬ 
faces increases with the temperature, and the total energy of inter¬ 
face formation also decreases, although not so rapidly. J. F. 8. 

Surface Tension of Oil-Water Interfaces. H. Fabtbimb 

and R. A. Peters (Proc, Physiol, Soc,, Oct. 16, 1920; /. Phynol,^ 
64, xli).—The surface tension between olive oil and water d^reada 
greatly on the reaction of the water. Near the neutral point 
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there is a fall in the surface tension of about 35% for an increase 
of 1 in the It is hoped to base on this a means for determin¬ 
ing the hydrogen-ion concentration of physiological fluids. 

G. B. 

The Surface Tension of certain Soap Solutions and their 
Emulsifying Power. Mollis G. White and J. W. Harden 

(J. Physical Chem., 1920, 24, 618—629).—The surface tensions of 
solutions of sodium stearate and sodium palmitate were deter¬ 
mined. Solutions of soap decrease in surface tension as they 
increase in concentration, whilst solutions of sodium hydroxide 
and many salts show the opposite behaviour. The relative emulsi¬ 
fying power of solutions of sodium palmitate and sodium stearate 
for petroleum and linseed oil was determined by shaking by 
hand for five minutes and observing the time of noticeable separ¬ 
ation. With increase of concentration of the soap solution, there 
is an increase of emulsifying power, or, as the surface tension 
increases, the emulsifying power decreases. The viscosity has con¬ 
siderable influence on the permanency of the emulsions. The 
presence of glycerol does not affect the surface tension to any large 
extent, and should have no deleterious effect on the cleansing power 
of soap. A large amount of sodium carbonate, however, raises the 
surface tension, and would not be desirable in cleansing soaps. 

J. R. P. 

Absorption by Coagulation. F. Dezeini (/. Phami. Belg,^ 
1920, 2. 238—240, 257—258, 281- 282, 305 -307, 329—332, 
349—351, 389—390, 433—444).- Largely a theoretical discussion 
with a summary of the literature. The author has prepared dis¬ 
persed copper sols by the Bredig method, and considers that the 
instances in which the disperse copper differs in chemical reaction 
from compact copper, as with acids and salt solutions in which 
copper ions or basic copper precipitates are formed without any 
evidence of a reducing action, may be explained by an action of the 
dissolved oxygen on the very extensive surface of the copper. 

Chemical Abstracts. 

Charcoal Activation. H. Horton Sheldon (Physical Bev,, 
1920, 16, 165—172).—The first part of this paper comprises a 
study of the heat effect on the adsorption of hydrogen and nitrogen 
by charcoal, and is a continuation of the work of Lemon (A., 1920, 
ii, 167), in which air was used. The charcoal is heated for periods 
of one to twenty hours at 400—1000^, and, at the same time, the 
gases given off are pumped out with a mercury condensation pump. 
The activity of the charcoal is tested after each treatment by its 
adsorption of gas at liquid-air temperature, and the results are 
shown by curves, in which the logarithm of time in minutes is 
plotted against the logarithm of pressure in cm. The results 
obtained are in agreement with the hydrocarbon theory of activ¬ 
ation proposed by Chaney. The second part of the work consisted 
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in the formation of a charcoal which adsorbed hydrogen more 
abundantly than nitrogen. This was done merely by heating at 
ipOO® for about 3*5 hours in a vacuum maintained by continuous 
pumping with a mercury condensation pump. The apparent 
/difference between the adsorption of hydrogen and of nitrogen is 
believed to be due to a secondary action in the first case, which is 
either a chemical action, or, as McBain believes, the formation of 
a solid solution. It is, however, reasonable to conclude that sur> 
face condensation is the principal action in the case of both gases. 

Chemical Abstbacts. 

Adsor^ott by Precipitates. III. Harby B. Weiseb and 
Edmund B. Middleton («/. Physical Chem.y 1920, 24, 630—663. 
See A., 1920, ii, 760).—^The precipitation of colloidal alumina by 
electrolytes and the adsorption of the precipitating ions by the' 
hydrous oxide were investigated. The resuks confirm those 
obtained with ferric oxide. The precipitating’ Concentrations of a 
number of electrolytes for colloidal hydrous aluminium oxide were 
deterpiined, and, on the assumption that the most readily adsorbed 
ion precipitates in the lowest concentration, and vice versa, the 
order of adsorption of anions deduced from the precipitation values, 
expressed in equivalents, is found to be: ferrocyanide, thio¬ 
sulphate, ferricyanide, citrate^ sulphate, oxalate, phosphate, 
chromate, dithionate, dichromate, chloride, nitrate, bromide, iodide. 

The adsorption of multivalent ions, not readily removed by 
washing, was determined by direct analysis of the precipitate. The 
amounts of various anions carried down were not even approxim¬ 
ately equivalent. Although the adsorption of equivalent amounts 
will neutralise a given amount of colloid, the actual amounts carried 
down will not be equivalent, since the amounts adsorbed by the 
neutralised particles vary with the adsorbability of the ions. The 
order of adsorption, beginning with the ion most adsorbed, is: 
phosphate, ferrocyanide, ferricyanide, oxalate, sulphate, chromate, 
thiosulphate, dithionate, dichromate. The order deduced from the 
precipitation values is not the same as that found by analysis, since 
the precipitation values are not determined exclusively by the 
valency and adsorbability of the ions. 

The conversion of potassium dichromate into chromate in the 
presence of powdered alumina, noticed by Ishizaka (A., 1913, 
ii, 486), is explained by the disturbance of the equilibrium 
+ H^O 2H’ 2 Cr 04 ' by the strong preferential adsorp¬ 

tion of hydrion by the alumina. Colloidal alumina stabilised by 
preferential adsorption of hydrion has a comparatively slight effect 
on the equilibrium. J. B. P. 

Adsorptton of Aniline Dyes and Inorganic Salts 1^ 
Solutions of Lecithin. J. Obuigkshank (7. Path, BacL, 1920, 29, 
230—232). —^Ethyl ether alone did not remove dyes from aqueous 
solution. Solutions of lecithin in ether were very active in taking 
up dyes from aqueous solution. With suitable concentrations of 
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lecithin, practically all the dye could be removed. Very small 
amounts of lecithin exert this action; 0-00001 gram in 2 c.a 
extracted a sujQ&cient amount of brilliant-green and other dyes from 
1% solutions to be detectable. Acid dyes were only slightly 
adsorbed. Various oils, fats, fatty acids, and soaps failed to 
exhibit this property, except that oleic and linoleic acids in large 
amounts produced slight coloration of the ethereal solutions. 
Cholesterol gave no evidence of adsorbent power. All results were 
the same when solutions were made in benzene or chloroform 
instead of ether. Potassium iodide, bromide, chromate, thio¬ 
cyanate, ferro- and ferri-cyanide, sodium chloride, iodide, nitro- 
prusside, arsenate, salicylate, and other salts were adsorbed from 
aqueous solution by ethereal solutions of lecithin. Quinine and 
strychnine were readily taken up, but codeine and morphine were 
*not. Kephalin acted like lecithin. Chemical Abstracts. 

Anomalous Osmosis with Gold Beaters’ Skin Membranes. 
Chloride Solutions in the Presence of Acids and Bases. 

F. E. Bartell and O. E. Madison (/. Physical Chem,, 1920, 24, 
593—607).—The conclusions formerly arrived at (A., 1916, ii, 377, 
388; 1920, ii, 595) have been confirmed by a study of the effects 
of different concentrations of acids and bases on the osmose of salt 
solutions. If the fundamental hypothesis is correct, it should be 
possible to change the osmotic effects of salt solutions by altering 
the sign of the charge on the membrane by addition of acids and 
bases. The same salts, apparatus, and methods were used as in 
previous experiments, and the expected results were foxmd. The 
presence of acid or alkali may alter, not only the electrical sign 
of the capillary wall system, but also that of the membrane system. 
The direction of osmosis, and also its magnitude, are closely related 
to the electrical orientation of the cell system. The results are 
represented in tables and curves. J. B. P. 

The Dissolution of Sodium Chloride and Sodium 
Chlorate Crystals. Walter Poppb [Jahrb, M%n., 1914, Beil, Bd,, 
38, 363—428) —Experiments were made to test Johnsen's theory 
of the growth and dissolution of crystals, which is founded on the 
assumption that, under constant conditions, each crystal form has 
a constant velocity of growth or dissolution in a direction normal 
to the surface of the crystal face. The experiments were made by 
attaching the crystal to a horizontally revolving surface in a solu¬ 
tion of the salt at 30®, undersaturated to a known extent (0*5% to 
2*0%), and at stated intervals withdrawing the crystal and measur¬ 
ing its linear dimensions, and, when possible, the angles between 
the vicinal faces which developed. It was found that, with 0*6% 
and 1*0% undersaturated solutions, each crystal form dissolved with 
a specific constant velocity, but with 2% undersaturation the rates 
of dissolution of all faces became approximately equal, and the 
faces all became so rounded that it was impossible to measure the 
angles between them. 
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\^6a ft ory$tal of {rockn^alt, m the form of a cleavage oube^ was 
placed in a 0*5% or 1% undersaturated solution, each cube face was 
replaced by foiir flat pyramid faces of the form {^10}, where h 
varied from 46 to 164. These faces, in turn, were gradually 
replaced by ioositetrahedral faces having indices of the order 
{14.1.1} to {23.1.1}. Experiments were also made in which the 
original crystal was a combination of cube and dodecahedron or 
octahedron. The dodecahedron had about the same solution 
velocity as the cube face, but that of the octahedron was much 
slower. Consequently, the octahedron faces quickly disappeared, 
since the final crystal faces are those which have the greatest solu¬ 
tion velocity. The final crystal was an icositetrahedron. 

Cubes of sodium chlorate in an undersaturated solution were 
transformed into a combination of two flat pentagondodecahedra, 
in agreement with the tetartohedral character *of the crystal. In 
the course of the work, the solubility of sodium chlorate in water 
at 30^ was redetermined, and found to be 4t)4‘6 grams per 100 
grams of water, instead of 111*25 grams, as obtained from Landolt- 
Bernstein's tables. The saturated solution has 1*450, and 
100 c.c. contains 74* 13 ±0*007 grams of sodium chlorate. 

The results are discussed at some length, especially as regards 
their bearing on Noyes and Whitney's formula for the rate of solu¬ 
tion of a solid (A., 1897, ii, ^79). It cannot be concluded from 
the results that different faces of a crystal actually have different 
solubilities. If such different solubilities do exist, it is probably 
only when the particles are very small. E. H. R. 

Nature of the Cleavage of Crystals. Gbobg Wulff 
{Physikal. Zeitsch,, 1920, 21, 718—720).—theoretical paper in 
which the author makes the assumption that the cleavage of crystals 
occurs in planes of weak cohesion, due to a weak affinity. Thus, in 
the case of a binary compound AB of univalent elements, there 
are two methods in which an atom chain in a crystal may be 
arranged, A — B — A — B — A—B . . . and 

A—B—B—A—A—B . . .; 

in the first arrangement there is no obvious position where cleavage 
might by preference take place, but in the second arrangement it 
is likely to occur between similar elements, in the positions B — B 
or A — A, on account of decreased attractive force. The hypo¬ 
thesis is developed in the case of fluorspar, rock-salt, calospar, sine 
blende, diamond, and sulphur; diagrams representing the arrange¬ 
ment in these cases are given, and the cleavage planes deduced. 

J. F. S. 

The Existence of Equidistant Difierentiated Planes 
Normal to the Optic Axis in Anisotropic Iiq[uids 
(Liquid Crystals). F, Qrandjbak {OompL rend,, 1921, 172, 
(1—74).—To explain the colours given by reflection by negative 
anisotropic liquids, authors have suggested a division of these 
liquids into parallel plates of constant thickness, at the surface of 
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which the light will be reflected. The author shows tliat such 
plates are distinctly visible under the microscope in the case of 
amyl cyanobenzylideneaminocinnamate. The liquid is examined 
in a cleavage crevice of some mineral, such as mica or talc, having a 
perfect cleavage. For this ester, the equidistances between the 
bands are 1*88 x 10-® cm. at 92®, the m. p. of the solid crystals, 
and 2*18 x lO-^ cm. at 105®, the temperature of transformation into 
an isotropic liquid. W. 6. 

Swelling of Colloidal Mixtures. I. Hans Handovsky and 

Arthue Weil {Kolloid Zeitsch., 1920, 27, 306—311).—^The maxi¬ 
mum swelling of 20% gelatin jellies and the influence of charcoal 
and lipoid substances on the jellies have been examined. It is shown 
that the addilion of animal charcoal in quantities up to 33% to 20% 
gelatin jellies has no effect on the swelling, and that charcoal and 
gelatin form complexes each with its own power of swelling. Simi¬ 
lar conclusions are reached in the other mixtures examined. 

J. F. S. 

Colloid Chemical Action of Salts of the Rare Earths 
and their Relationship to the Precipitation Reaction of the 
Anti-Substances. R. Doerr {Kollotd Zeitsch.^ 1920, 27, 
277—292).—The behaviour of the salts of thorium, cerium, praseo¬ 
dymium, and lanthanum has been examined in connexion with a 
large number of colloidal substances, such as sera of a number of 
animals. The salts examined agglutinate suspensions of cells (red 
blood corpuscles, bacteria, and spores), and precipitate albumin sols. 
This happens when the salt is present as a typical crystalloid and 
also when the salts are not hydrolysed in the solution. Agglutina¬ 
tion and precipitation take place with very small concentrations of 
salts (1 part of thorium sulphate to 5000—10,000 parts of the col¬ 
loidal mixture). Quadrivalent cations (Th) act more strongly than 
tei-valent cations (Ce. La, Pr); still, the precipitating power does 
not depend only on the valency, but also on other unknown proper¬ 
ties of the cations of the rare earths and on the particular consti¬ 
tution of the albuminous substance. The salts examined are toxic 
toward both plant and animal protoplasm. The poisonous character 
is conditioned by the valency (Th more poisonous than Ce) of the 
cation, by the nature of the cation, and by the sensitiveness of the 
living cell. Different cells show very different powers of resistance; 
spirochaetes are much more resistant than typhus baccilli. The 
mechanism of the poisoning is not due to the simple coagulation of 
the albumin, for in the presence of excess of albumin the coagula¬ 
tion is reversible, but the poisoning is not. Spores of bacteria and 
fungi are not attacked because of the impermeability of their mem¬ 
branes. The ease with which these substances agglutinate indicates 
that this process is a surface reaction. The coagulation of albumin 
by the salts of the rare earths is retarded by an excess of one of 
the reacting substances. For the maximum relationship at which 
coagulation will occur there is a minimum salt concentration, below 
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which no coagulation can take place. This concentration lies lower 
for the thorium cation than for cerium^ praseodymium or lan¬ 
thanum. The coagulation depends on the formation of loose com* 
pounds of albumin and salt (cerium albuminate)^ similar to those 
formed with the heavy metals. These compounds are colloid-chemi- 
cally inactive and easily reversible; they dissolve readily in an 
excess of either component, and in this the different sorts of albu¬ 
min, as well as the different cations, can replace one another. The 
dissolving power of the cations is proportional to the coagulating 
power. Thorium salts dissolve much better than cerium salts. The 
analysis of such precipitates by means of Lowe’s interferometer 
shows that the quantity of substance coagulated does not depend 
only on the relative concentration, but also on the cation of the 
salt, and in the case of thorium is three times as great as that 
produced by twenty times the quantity of cerbus chloride. 

J. F. S. 

* 

Simple Method of Preparing Ultra-filters. Emeu Knaffl- 
Lenz {Kolloid Zeitsch,, 1920, 27, 315—316).—An ultra-filter for 
use with a Buchner funnel or a Gooch crucible may be prepared as 
follows: Into a crystallising dish of the same internal diameter as 
the Buchner funnel, or into a porcelain crucible of the same internal 
diameter as the Gooch crucibl^ a 3% solution of collodion is poured 
and equally distributed by rotation of the dish. As soon as the 
ether has evaporated, the dish is filled with water three or four 
times, and finally the membrane is removed by loosening it at the 
edges and allowing water to flow between it and the glass. It is 
then placed in the Buchner funnel, which contains a filter paper, 
and carefully pressed on to the sides and bottom. J. F. S. 

Studies in Emulsions. II. The Reversal of Phases by 
Electrolytes, and the Effects of Free Fatty Acids and 
Alkalis on Emulsion Eq[uilibrium. Shanti Swarupa 
Bhatnagar (T., 1921, 119, 61—68). 

, Double Saline Decompositions and the Lavtr of Phases. 

Etienne Rengade {Gowpt, renr/., 1921, 172, 60—62. Compare A., 
1917, ii, 451).—In a discussion of Raveau’s work (this vol., ii, 31) 
the author considers the effect of the addition of a small amount of 
water to a mixture of sodium nitrate and ammonium chloride. 
From results obtained by adding crystals of sodium nitrate to a 
saturated solution of ammonium chloride, or by shaking an excess 
of sodium nitrate (0*588 mol.) and ammonium chloride (0*467 
mol.) with a little water, it is shown that at the ordinary tempera¬ 
ture there are only two ternary mixtures, namely, 
NaN 03 -.NH 4 *N 03 -NH 4 Cl 

and NaN 03 -NH 4 Cl-NaCl, which can exist without change in con¬ 
tact with a small amount of water. All other mixtures of the two, 
three, or four salts, containing the four ions, decompose, giving, 
according to the conditions, one or other of the ternary mixtures. 
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In general, when any two salts with different ions, belonging to a 

stable couple/* are in contact with water, a third solid salt will 
appear or not, according as the concentration of this third salt in 
solution is superior or inferior to its actual solubility. W. O. 

Corrosive Action of Chlorine-treated Water. I. The 
Efiects of Steel on the Equilibrium: Cl^ + H 0~HC1 + HCIO, 
and of Products of the Equilibrium on Steel. Oeobgb L. 
Clabk and Tl. B. Jseley (/. Ind, Eng. Chem,, 1920, 12, 
1116—1122).—Rusting of steel occurs in water free from chlorine 
and is caused by the presence of dissolved oxygen. In the presence 
of chlorine, the most active agent is hypochlorous acid, which dis¬ 
appears first from the solution; lust is formed rapidly during the 
disappearance, and then practically ceases when the concentration 
of hydrochloric acid becomes constant. This indicates an equili¬ 
brium, FeClg+SHgO re(OH )3 + 3HC1. It has been shown that 
the reaction HgO + CI 2 — HOCl + HCl proceeds very slowly and 
comes to equilibrium. In deciding whether iron actually acts as a 
catalyst in materially hastening the final attainment of equilibrium 
in this reaction, it is apparent that, in the presence of chloride, the 
iron is present almost completely in the form of ferric ion, and that 
the concentration of ferrous ion which can react with CIO- is very 
small. The effect of iron is, therefore, practically entirely chemical 
rather than catalytic in nature. W. P. S. 

The Fusion of Potassium Salts and Mixtures of Salts 
containing Water of Crystallisation. I. and II. E. Janecke 
{Kali, 1916, 10, 371—375; 1917, 11, 10—13, 21—26; from Jahrh 
Min., 1920, i. Ref 262—263, 263—265) —I. The separation of 
the melt and residtie in the incongruent fusion of potassium salts 
and mixtures with other salts as effected in a special apparatus 
under pressure. A diminution of pressure was observed at the 
melting point Gypsum, CaS 04 , 2 H 20 , exhibits incongruent fusion 
at 128—130°, the solution pressed out being very dilute and the 
residue having the composition CaS 04 ,iH 20 . The hydrate, 
MgS 04 , 7 H 20 , is in equilibrium at 51° with a melt of given com¬ 
position and the hydrate, MgS 04 , 6 H 20 , which may be separated by 
piessing. The hexahydrate shows an anomaly in its incongruent 
fusion, since the equilibrium at 68 ° between this salt, kieserite, and 
melt can readily be superheated. The pressed residue contains so 
much mother liquor as to lead to the suspicion of the formation of 
an intermedifite hydrate. The displacement of the incongruent 
melting point by pressure is also possible. 

II. The behaviour of other salt pairs in the pressure apparatus 
was studied, including the fusion of kainite, of a mixture of kainite 
and carnallite, and the transition of a mixture of reichardtite, 
sylvine, and carnallite into kainite and melt. The incongruent 
fusion of kainite occurs theoretically at 85°; in many cases 
165—165^ waa reached under pressure; the transition temperature 
of kainite and carnallite may also be much above the theoretical 
value according to the conditions. By very slow heating the theoret- 
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ical values are found. In the formation of the Stassfurt depoflfits 
the melts formed by incongruent fusion may have been pressed out 
and thus the reverse changes prevented. The influence of pressure 
may also have been present. J. R. P. 

Ternary Systems with Three Solid Phases of a ^Special 
Kind. The Systems (Ba-K-Na)Cl, Mg-Cd-2hi, and similar 
Cases. Ernst Janeckb (Jahrb, Mtn., 1914, Beil, Bd,, 38, 
501—512).—The paper is devoted to a theoretical discussion of the 
equilibrium conditions in ternary systems, in which, of the three 
components, A, B, and C, A and C are completely miscible, another 
pair, B and (7, form a binary eutectic, whilst the remaining pair, A 
and By form a compound. The system KCl-BaCl 2 -NaCl is a typi¬ 
cal example. Assuming that KCl and NaCl form a continuous series 
of mixed crystals in the ternary mixture, the only, three solid phases 
which can appear when this ternary system crystallises are mixed 
crystals KCl + NaCl, the compound BaCl 2 , 2 KCl^#nd BaClg. These 
three phases correspond with three areas in thd triangular equili¬ 
brium diagram, separated from one another by three curves which 
meet* in an invariant point E, which in this case is a eutectic point 
in equilibrium with the three phases, BaClg, BaCl 2 , 2 KCl, and mixed 
crystals of sodium and potassium chlorides of a particular composi¬ 
tion, called by the author the principal mixed crystal.Accord¬ 
ing to Gemsky, who investig4ted this system (A, 1914, ii, 51), 
potassium and sodium chlorides do not form a continuous series of 
mixed crystals in the ternary system, but two series, one rich in 
sodium and the other rich in potassium, with a gap between. This 
opinion is criticised by the author on the ground that it leads to 
results contradictory to the phase rule, since four phases appear in 
equilibrium at the invariant point E. Gemsky's results may be 
explained on the assumption that complete equilibrium between the 
solid and liquid does not obtain during crystallisation, with the 
result that mixed crystals of varying composition appear. The 
equilibrium diagram of the system Mg-Cd-Zn is discuss^, and also 
similar theoretical cases in which the invariant point becomes a 
ternary transition point, instead of a eutectic point. E. H. R. 

The System Barium Chloride-Potassium Chloride- 
Sodium Chloride. E. Vortisch {Jahrb. Min.y 1914, Beil. Bd.y 
88, 513—524. Compare preceding abstract).—^Further experiments 
have confirmed Gemsky's results {loc. cit.). The existence of two 
series of mixed crystals of sodium and potassium chlorides in the 
ternary mixture does not conflict with the phase rule. Shortly 
before the eutectic crystallisation a resorption of the mixed crystals 
rich in potassium chloride occurs, so that only three solid phases are 
in equilibrium at the invariant point. This conclusion was con¬ 
firmed by microscopic examination of thin sections. E. H. R. 

The Syetem Barium Chloride-Potassium Chloride- 
Sodium Chloride. Ernst Jaksckb {Centr. Mtn., 1919, 271—274). 
—Polemical, in reply to Vortisch (preceding abstract). Mixed 
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crystals of potassium and sodium chlorides begin to separate in the 
solid state only below 375°, and since the eutectic temperature is 
542°, it follows that no separation can take place before the eutectic 
crystallisation. It is demonstrated mathematically, with the help 
of the thermodynamic potential (^-function), that the system under 
consideration conforms to the type of ternary system to which it 
was previously assigned by the author. B. H. R. 

Mixed Crystals (K,Na)Cl in Ternary Systems. Eru. 
VoRTiscH {Gentr, Mm., 1919, 293—299); Ernst Janecke (ibid,, 
i368).—Vortisch replies to Janecke (preceding abstract). It is shown 
that in other ternary systems, in particular the system CdCh-KCl- 
NaCl, a gap occurs in the mixed crystal series NaCl-KCl. It has 
been shown by Nacken (A., 1919, ii, 281) that the limiting tempera¬ 
ture of complete miscibility of potassium and sodium chlorides is 
probably 500°, not 375°. In presence of a third component this 
limiting temperature is probably raised considerably, and the gap 
in the mixed crystal series found by Gemsky in the ternary system 
BaCl^-KCl-NaCl is thus accounted for. 

To this, Janecke replies briefly. B. H. R. 

Thermal and Crystallographic Investigation of the 
Ternary Systems Lithium Chloride-Sodium Chloride- 
Potassium Chloride and Calcium Chloride-Strontium 
Chloride-Barium Chloride. Walter Schaefer (Jahrb, Min., 
1919, Beil. Bd., 43, 132—189).—The melting points of the pure 
substances were redetermined: lithium chloride, 609°; sodium 
chloride, 802°; potassium chloride, 774°; calcium chloride, 773°; 
strontium chloride, 870°; barium chloride, 960°. 

I. System LiCl-NaCl-KCl.—^Lithium and potassium chloride 
form neither compounds nor mixed crystals; the eutectic point is at 
361° with 58 mols. % KCl. Lithium and sodium chlorides form a 
continuous series of mixed crystals, the melting point minimum 
being 552° with 72 mols. % LiCl. Sodium and potassium chlorides 
are also completely miscible, the m. p. minimum being 661° with 
50 mols. % NaCl. In both these cases miscibility is incomplete at 
lower temperalures; in the first case the limiting miscibility curve 
has a maximum at 271° with 58 mols. % LiCl, and in the second 
case 402° with 50 mols. % NaCl. Above these maxima miscibility is 
complete. The ternary triangular diagram is bounded on two sides 
(LiCl-NaCl and NaCl-KCl) by narrow areas of complete misci¬ 
bility, the remainder of the diagram being an area of incomplete 
miscibility, with a eutectic point at the concentration LiCl, 51*5 
mols. %; NaCl, 11*5 mols. %; KCl, 37 mols. %. 

II. The System CaCl 2 “SrCl 2 ~BaCl 2 . — Calcium and barium 
chlorides form a double salt, CaCl 2 ,BaCl 2 , which is immiscible in the 
crystalline state with its components. There is a eutectic point at 
602° with 38 mols. % BaClg. Calcium and strontium chlorides form 
a continuous series of mixed crystals with a minimum at 66 mols. % 
CaCl^^. Ai lower temperatures separation takes place, the maxi- 
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mum temperature on the limiting miscibility curve being 543°. 
Barium and strontium chlorides are also completely miscible, but 
on account of the dimorphism of barium chloride, the regular 
fi-mixed crystals first separating change into a doubly refracting 
a*form. The course of the transition curve was determined. The 
ternary diagram is divided into areas of complete and incomplete 
miscibility by a limiting curve. In the area of incomplete misci¬ 
bility is a ternary eutectic point where the double salt CaClgjBaClg 
is in equilibrium with two ternary mixed crystal phases, rich in 
barium chloride and calcium chloride respectively. The ternary 
mixed crystals separating in the area of complete miscibility are 
dimorphous, and the transition surface for these mixed crystals was 
determined in the same way as the transition curve for the barium- 
strontium chloride mixed crystals. In the ternary area the exist¬ 
ence of the binary compound CaCl 2 ,BaClj>, crystallising at 631°, and 
of a ternary compound, OaCl 2 ,SrCl 2 ,BaCl 2 , crystallising at about 
500°, was established. These are the only compolinds known among 
the chlorides of the alkaline earths. E. H. R. 


Ternary Systems of Potassium Chloride, Sodium 
CUoride, and the Chlorides of Bivalent Metals. Kurt 
S cHOLiCH (Jahrb. Min., 1920, Beil. Bd., 48 , 251—294).—The 
equilibrium conditions in the three ternary systems formed by sodium 
and potassium chlorides with calcium, strontium, and magnesium 
chloride respectively have been investigated. 

I. The System CaClg-KCl-NaCl.—The binary system CaCl 2 ~KCl 

and CaCl ,-NaCl were investigated by Menge (A., 1911, ii, 982), who 
reported the existence of compounds KCljCaCL and 4NaCl,CaCL. 
Neither Lamplough (A., 1911, ii, 581) nor the present author con¬ 
firms the existence of the sodium chloride compound. Sodium and 
calcium chlorides are practically immiscible and form a eutectic at 
506° with 53 mols. % CaCl 2 . The concentration-temperature prism 
of the ternary system consists of three saturation surfaces, corre¬ 
sponding with the separation of calcium chloride, the double salt 
KCl,CaCl 2 , and mixed crystals (K,Na)Cl respectively. The double 
salt is immiscible with sodium chloride, and forms no compound 
with it. Through the double salt, the ternary system is divided 
into two partial systems. In the first of these there is a eutectic 
point in which calcium chloride, sodium chloride, and double salt are 
in stable equilibrium. In the second partial system, KChCaClg- 
NaCl-KCl, there is a limiting curve along which double salt and 
mixed crystals, (K,Na)Cl, are in equilibrium with the liquid 
phase. This curve reaches a minimum, where it is met by a curve 
crossing the mixed crystal surface from the minimum point of the 
binary NaCl-KCl system. * 

II. The System SrClg-Kd-NaCl.—Two compounds are formed 
between strontium chloride and calcium chloride, 2 KCl,SrCl 2 , B, 
and KCl,2SrCl2, T). The first compound, E, forms long, rhombic 
prisms, and has the melting point 597°; the second, Z>, has m. p. 
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638®, and is probably monoclinic. The compound D forms with 
sodium chloride a binary eutectic system, by which the ternary 
system is divided into two partial systems. The ternary diagram 
is very similar to the previous one, with four surfaces instead of 
three. 

III. The System MgCl 2 -KCl-NaCl.—Magnesium chloride and 
potassium chloride form only one compound, KCljMgCl^, the exist¬ 
ence of the other compound reported by Menge (loc. cit!) not being 
confirmed. The compound has m p. 487®, and crystallises in large 
prisms with weak double refraction It forms with sodium chloride 
a binary eutectic system. Sodium chloride and magnesium chloride 
form two compounds, the first having the formula NaCbMgCh, and^ 
the second probably ‘^NaChMerClr,. but the evidence for the latter is 
indirect. The temarv system is divided into two partial systems by 
the binary system KOI MgCh-NaCl. In the first partial system, 
MgClo-NaCl-KCLMgCl^, are five surfaces, with three invariant 
points two of which are transition points and the other a eutectic. 
The other partial system, KCl Mgrio-KCl-NaCl, is of interest in 
that the eutectic mixture consists of the double salt KCl.MgCl, and 
two limiting mixed crvstal phases of NaOl and KCl. The tempera¬ 
ture of separation of mixed crystals of sodium and potassium 
chlorides is raised in presence of a third sub A^ce. through the 
formation of a ternary mixture. In the magnesium chloride ternary 
mixture the separation of the mixed crystals tsJ^s place before the 
end of the crystallisation process, but in the other cases, in which 
it was not detected, probablv only after solidification is complete. 

[Compare Vortisch and Janecke, this vol , ii, 95, 96 1 
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System Cupric Oxide, Cuprous Oxide, Oxygen. 

F. Hastings Smyth and Howard S. Roberts (J. Amer. Chem. 
Soc,, 1920, 42, 2582—2607).—Cuprous oxide does not form solid 
solutions in cupric oxide over the temperature range where both 
oxides remain solid. Previous results (Wohler, A., 1907, ii, 33) 
indicating such solutions may probably be explained by lack of 
careful temperature control, and by possible adsorption of nitrogen 
in solid cupric oxide giving high initial pressures. The pressure- 
temperature equilibrium curves for the system CUO-CU 2 O-O 2 have 
been established over the range in which the oxides remain solid, 
below the eutectic point, and above the eutectic point, where cupric 
oxide remains the solid phase up to 1233®. The pressure and 
temperature of the quadruple (eutectic) point for the system have 
been established from the intersection of these curves. The quad¬ 
ruple point lies at 1080-2® and 390 mm. pressure. The general 
direction of the equilibrium curve has been indicated fot the system 
when cuprous oxide remains the only solid phase, and it has been 
proved that, in accordance with theory, the equilibrium pressure 
drops in this case with rise in temperature. Pure cupric oxide 
does not melt with dissociation below 1233®. J. F. S. 
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StatiBtieal Mecliaiaics Applied to Chemical Kinetka. 

BiohabI) C* Tolman (/. Amer, Chem. Soc., 1920, 42 , 2606—2628). 
—A mathematical paper in which, following the point of view of 
Perrin, the principles of statistical mechanics are applied to the 
rate of reactions in gaseous systems. It is assumed in all cases 
considered that the reactions proceed at a slow, measurable rate, 
and that they are simple, of the form a A + bB — •products ^ there 
being no steps, and that the mixtures are so dilute that the gas 
laws may be held to apply. The points treated are: ^i) thermal 
rate of an unimolecular reaction, (ii) temperature-coefficient of the 
velocity of a unimolecular reaction, (iii) photochemical rate of a 
unimolecular reaction, (iv) temperature-coefficient of the velocity of 
unimolecular photochemical reactions, and (v) di- and poly¬ 
molecular reactions. , J. F. S. 

Oxidation Pressure Limits. II. The Pri^sure Limit of 
Autoxidation considered as a Particular Case of the 
Inferior Limit of Explosion. W. P. Jorissbn {Bee. trav. chtm., 
1920, 39, 715—719. Compare A., 1919, ii, 62).—The author has 
examined the influence of carbon dioxide on the pressure limit of 
phosphorescence of phosphorus and on the inferior limits of explo¬ 
sion* of hydrogen and methane. In each case the influence of carbon 
dioxide is greater than that of "^trogen. Similarly, he has deter¬ 
mined the inferior limit of explosion for acetaldehyde and its 
displacement by carbon dioxide. W. G. 

Effect of Oxygen on the limits of Inflammability of 
Inflammable Gases and Vapours. E. Terres {J, Qasbeleucht, 
1920, 63, 785—792, 805—811, 820—826, 836—840).—The deter¬ 
minations were made in a Bunte burette 19 nim. in diameter and 
115—120 c.o. in capacity. Mixtures were ignited from above, and 
an analysis was carried out to see whether the flame had passed 
through the whole of the mixture. The limits were determined in 
air, in oxygen, and in atmospheres intermediate in composition 
between air and oxygen. In all cases, the lower limit differed only 
slightly in air and in oxygen, but the upper limit was always very 
much higher in pure oxygen. The results obtained in air and in 
oxygen were as follows. In air: carbon monoxide, 15*6—70*9; 
hydrogen, 9-6—66-2; water gas, 12*4—66*1; coal gas, 9*8—24*8; 
methane, 6*3—11*9; ethane, 4*2—9*5; ethylene, 4*0—14*0; 
acetylene, 3*5—62*3; light petroleum vapour, 2*1—6*0; benzene, 
2*8—6*8. In oxygen: carbon monoxide, 16*7—93*5; hydrogen, 
9»2—91*6; water gas, 12*6—92*0; coal gas, 10*0—73*6; methane, 
6-5-^51*9; ethane, 4*1—45*8; ethylene, 4*1—61*8; acetylene, 
3*6—89*4; light petroleum vapour, 2*1—28*4; benzene, 2*8—29*9. 

W. P. 


Tbs Influence of the Solvent on the Tempemture- 
ooefldoient of certain Reactions. A Test of the Mdiation 
S^othesis. Henry Edward Cox (T., 1921, 119, 142—158), 



ii. 100 


ABSTRACTS OF CHEMICAL PAPERS. 


Mutual Reaction of Oxalic Acid and Iodic Acid: Influ¬ 
ence of Temperature and Dilution. Georges Lemoine (CompL 
rend,, 1920, 171, 1094—1100).—At low temperatures and high 
dilutions, the decomposition of iodic acid in solution by oxalic acid, 
with the consequent liberation of iodine and carbon dioxide, pro¬ 
gresses extremely slowly. The velocity of reaction increaies rapidly 
with rise in temperature or with increase in concentration of the 
reagents. In all cases, there is a slight retardation at the com¬ 
mencement of the reaction, until the solution becomes saturated 
with iodine. If the solution is previously saturated with iodine, 
this retardation is not noticed. W. G. 

Some Properties of Explosives. A Lecture delivered before 
the Chemical Society on December 16th, 1920. Sir Robert 
Robertson (T., 1921, 119, 1—29). 

The Thermal Decomposition of Acetylene in Contact 
with Metallic Catalysts. E. Tiede and W. Jbnisch (Brennstoff- 
Chem,, 1920, 2, 5—8).—Acetylene was passed at the rate of 
4 litres per hour over different metallic catalysts placed in small 
porcelain boats inside a tube of Jena-glass, 1*4 cm. in diameter and 
40 cm. long, electrically heated at temperatures up to 600®. Liquid 
products were collected by freezing and solution in paraffin, and 
estimated by weight, whilst samples of the residual gases were 
analysed. Two sets of metals are distinguished, ^'active** and 

inactive.The presence of an inactive element had no effect on 
the temperature of decomposition, and little difference in the per¬ 
centage decomposition was noticed, whether the boat was empty 
or contained one of these metals. At 440®, the first grey mist was 
formed, indicating the commencement of polymerisation, the first 
drops of oil beginning to collect at 540®. At 600®, the residual 
gases contained, on an average, 90% of unaltered acetylene. The 
inert elements used were Al, Sb, Pb, B, Cd, Ca, Or, Au, C, Mg, 
Mo, Ag, Si, Ta, Tl, Ti, U, Bi, W, Zn, Sn, and Zr, also Pd and 
in compact form. With the active metals, the separation of carbon 
and the formation of the first drops of oil, respectively, commenced 
at the following temperatures, and the percentage of unaltered 
acetylene in the residual gases (temperature of tube, 600®) were as 
given; Pe, 400®, 540®, trace; Co, 380®, 480®, 17*2%; Ni, 360®, 620®, 
20*2%; Cu, 310®, 310®, 23*5%; Mn, 450®, 480®, 8*7%. Their action 
is probably due to the readiness with which these metals form 
carbides. Alloys were also tried. Cu-Au, Cu-Sn, Cu-Al are 
classed as inactive, whilst Cu~Ni was active. Finely divided Pt 
was also active. W. P. 

Preparation of Active Hydrogenating Metals. A. Broohbt 

{Bull, Soc, chim,, 1920, [iv], 27, 897—898).—An activated nickel 
may readily be prepared by beating certain of its organic salts, 
such as the formate or the oxalate. In the case of the formate, the 
decomposition is marked at 200—250®, and very rapid at 270®. 
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The oxalate requires a temperature of 320—380^. The nickel so 
obtained is not spontaneously pyrophoric at the ordinary tempera¬ 
ture in contact with air. Cobalt and iron behave in the same 
manner as nickel in this method of preparation. During the 
decdmposition of the formate by heat, there is absorption by the 
nickel of a small amount of the carbon dioxide produced during the 
decomposition. W. G*. 

The Preparation of Active Hydrogenating Metals in 
Liquid Me^La. A. Brochet {BidL JSoc, chim.j 1920, |,ivj, 27, 
89y—901. Compare preceding abstract).—If nickel formate is 
heated in cotton oil at temperatures below 150^, no change occurs, 
but from 160—270® the formate is decomposed and the oil under¬ 
goes partial hydrogenation. The nickel is left in an active state, 
and will cause the complete hydrogenation of such oil at 100® under 
pressure in an atmosphere ot hydrogen. W. G. 

. ^ 

The Rdle of Protective Colloids in Catalysis. I. 

Thomas Iredale (T., 1921, 119, 109—115). 

Hypotheses on the Unity of Matter. C. de Mabignac 
(J, (Jhtm, Fhy&,, 1920, 18, 261—269).—A theoretical paper in which 
it is shown that there is nothing improbable in the hypothesis of 
the unity of matter, but the idea will probably always remain a 
purely theoretical conception. Weight is the most fundamental 
property of matter, and probably the only property which belongs 
essentially to the ultimate particles of primordial matter. Specific 
heat and electricity are properties of the second order which only 
show themselves in those groups of material particles which con¬ 
stitute the chemical atoms, whilst volume is a property which is 
determined by more or less complex groups of atoms which consti¬ 
tute the molecules of chemical substances. J. F. S. 

Is the Existence of Atoms and Molecules Demonstrated ? 

A. VON Antropoff {Zeitsch. angew. Chem,^ 1920, 33, 321—324).— 
The question of the real existence of atoms and molecules is compli¬ 
cated by purely philosophical difficulties unless stated in an appro¬ 
priate manner. Older and newer proofs of the existence of atoms 
are considered not to be convincing, but a more exact demonstration 
may be found in canal rays, which exhibit scintillations on a zinc 
sulphide screen. J. R. P. 

Harmony of the Atomic Weights and Mathematics. 

D. Dboste {Fharm. Zeit., 1920, 66, 822--823, 1017—1018).—The 
relations discovered by Schmiz (A., 1919, ii, 460) are purely mathe¬ 
matical and are not peculiar to atomic weights. J. R. P. 

Harmony of Atomic Weights. Ed. Schmiz (Pharm. Zeit.^ 
1920, 66 , 945).—Reply to Droste (see preceding abstract), and 
further speculations on the structure of atoms. J. R. F. 
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Jm K composed of a Whole*nuzn2>er Part (A) plus an 
Auxiliary Part (i^) aad a Rotating Electron (0) 7 F. H. 
LoaiNO (flhem. News, 1920, 121 , 315—318).—Hydrogen appears 
to be unique in not having a whole-number atom. The fractional 
part of its mass is relatively great. Hydrogen does not find its plac^ 
properly at the heads of Groups I and VII. Its chemical activity is 
evidently not such as to enable it to form stable polymerides answer¬ 
ing to known elements. There is a gap at the end of Group I that 
does not accommodate any radioactive element. Similarly, there are 
gaps below manganese which seem difficult to fill, and one of these 
would have to be filled by a radioactive element, which seems im¬ 
probable. On the hypothesis that all elements are polymerides of 
hydrogen, a difficulty arises owing to the fractional value, suggest¬ 
ing that the fundamental unit has a mass of 1 exactly. Considering 
hydrogen as a complex atom composed of mass parts, a =1*000, 
6=0*0077, and c (an electron) = 0 00055, the parts a and 6 could 
possibly more properly be placed at the heads of Groups I and VII 
respectively, thus accounting for the very strong affinity between 
these parts and the great stability of the hydrogen complex a6. The 
separate parts alone might have very great affinities, especially a, 
which could polymerise and form the whole-number atoms. The 
atomic numbers of 6 and a might be 0 and 1, or 2 and 7. Small 
multiples of 6 might also be attached to other elements and account 
for irregularities in the Periodic Table. J. B. P. 

The Mendeleev Series arranged and brought up to 
date in 1917, according to the latest published Atomic 
Weights. G. Bourgerel {Mon. Sci ., 1920, [v], 10, 241—242). — 
Jandrier (A., 1920, ii, 747) considered that there were still two 
unknown elements to appear in Mendeleev's series having atomic 
weights about 152 and 216 respectively. The present author claims 
to have discovered two such metals in certain minerals, and he 
names them ekarhodiuin and ekaerbium respectively. Ekarhodium 
gives a non-volatile chloride, which is decomposed by heat, losing 
chlorine. Its oxide gives salts with the alkali hydroxides. 

Ekaerbium was obtained as its hydroxide, which, when calcined, 
gives an oxide insoluble in acids. Its hydroxide dissolves in hydro¬ 
chloric acid, and on diluting the solution with water a flocculent 
precipitate is obtained. From the hydrochloric acid solution a black 
precipitate is obtained on the addition of ammonium sulphide, and 
the precipitated sulphide, on ignition, is converted into the oxide, 
which apparently has the formula E 2 O 8 , as, on reduction in hydro¬ 
gen at 1000—1100®, it loses 3*40% of its weight. W. G. 

New Periodic Clasaificetiou of the Elements. Giuseppe 
Oddo {Gmzetta, 1920, 60, ii, 213—245).—After referring to some 
of the artificialities and anomalies of the Mendeleev system, the 
author describes his own method of classiMng the elements, this 
beujg besed on the following principles. Hydrogen is placed first, 
lithium beneath it, and the rest of the elements in oraer of their 
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atomic wcigbH a now period being oommenoed when a pronouncedly 
metallio element is followed by a decidedly nou^metallio element; t^e 
position of the latter, with which the new period begins, is chosen 
so that neon comes under helium. According to this arrangement, 
the non-metals form five vertical groups and are separated by the 
zerovalent elements from the metals, which make up eighteen vertical 
groups. The elements in the zerovalent vertical group are indicated 
by asterisks. 

The eight horizontal periods comprise the following elements: (I), 
H alone; (II), He*, Li, Ge; (III), B, C, N, O, P, Ne*, Na, Mg, 
Al; (IV), Si, P, S, Cl, A*, K, Ca, Sc, Ti, V, Cr, Mn, Pe, Ni, Co, 
Cu, Zn, Ga, Ge; (V), As, Se, Br, Kr*, Rb, Sr, Yt, Zr, Nb, Mo, —, 
Bu, Rh, Pd, Ag, Cd, In, Sn, Sb; (VI), Te, I, X*, Cs, Ba, La, Ce, 
Pr, Nd, Sa, Eu, —, Gd, Tb, Dy, —, Er, Tu; (VII), —Yb, —, 
Lu, —, Ta, W, —, Os, Ir, Pt, Au, Hg, Tl, Pb, Bi, [Th-D, Ra-D, 
-E, -P = Po, AcD], [Th-B, -Cl, -C 2 , Ra-B, -Ci, -C^, AcB and Cl, 
[Th-A, Ra-A, Ac-A]; (VIII), [Em-Th, Em-Ra, IJmkAc]*, [Th, Ra, 
Ac], [M-Th 1 and 2, Ra-Th, Lx, Uy and lo, Ra-Ac, and Ac], [Th, 
L 2 J, IJ. 

The advantages of this system in bringing out both the physical 
and chemical analogies, not only among the groups, but also among 
the periods, are discussed. T. H. P. 

Periodic Classification of tbe Elements. J. R. Pakiingiox 
{Ghem. News, 1920, 121 , 304).—A spiral representation of the^ 
periodic system, similar to that of Nodder (this vol., ii, 38), but 
showing radioactive changes, isotopes, and the Pajan's rule, is 
described. J. R. P. 

Periodic System of the Elements from the Point of View 
of the Theory of Radioactive Disintegration. P. Kirchhof 
{PhysikaL Zeitsch,^ 1920, 21 , 711—718).—A theoretical paper in 
which the considerations previously published (A., 1920, ii, 611) are 
further developed. It is shown that the atomic weights of the 
elements may be calculated by means of the formula A^2{M + 1)^, 
in which M is the atomic number and / the isotope number. It is 
shown that the anomalous atomic weights of the pairs of elements, 
argon-potassium; cobalt-nickel; tellurium-iodine, are to be ex¬ 
plained bv the fact that the element first named has a larger isotope 
number tnan the second, and since the isotope number depends, in 
part, on the relative period of existence of the isotopes, it follows 
that in the first-named element the isotope with largest atomic 
weight has the longest life, and consequently the atomic weight of 
tbe isotope mixture is correspondingly larger, whilst in the case of 
tbe second element the isotope with the smaller atomic weight has a 
longer life than the corresponding isotope of the first-named 
element; consequently, the atomic weight of the second element is 
smaller, and so the anomaly comes into being. On plotting curves 
of the isotope number against the atomic number of the elements 
with even atomic number in one curve and those of odd atoano 
number in another curve, it is found that up to germanium the 
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curve of the even elements lies below the odd elements^ thereafter 
up to molybdenum the two curves run side by side and very close 
together, and beyond molybdenum the curve of the even elements 
lies above that of the odd elements. The author shows that many 
even elements show a very close analogy to the next odd element. A 
list of such pairs is given, and a discussion is entered into as to their 
origin. An arrangement of the periodic system is put forward 
which in many respects is similar to that put forward by Crookes 
and by Soddy. J. F. S. 

Standardisation of Weights. A. J. Hopkins, J. B. Zinn, 
and Harriet Rogers (/. Avier. Chem. Soc,, 1920, 42 , 
2528—2531).—A method is described, which is a slight modifica¬ 
tion of that published by Richards (A., 1900, ii, 534), for redis¬ 
tributing the error accumulated in a set of calibration weighings 
over the whole of the weights concerned, and not allowing it all 
to fall on the heaviest weight employed. The method makes use 
of a box of standards, 100 mg., 1, 5, 50, and 500 grams. J. F. S. 

Modified Soxhlet Extraction Apparatus. Oskar Hagen 
{Ohem, Zeit., 1921, 46, 19).—^The ordmary siphon tube of the 
Soxhlet apparatus is dispensed with, and the stem of the apparatus 
is bent into a ring-shaped trap, which is provided with a two-way 
tap. The condensed solvent falls from the condenser into a 
*thimble containing the substance to be extracted, and fitted in the 
cylindrical part ot the apparatus, and then passes down the stem, 
through the tap, and into the extraction fiask. By turning the 
tap, the solvent may be drawn off from the ring-shaped trap as 
desired. W. P. S. 

Sulphuric Acid Concentrator and Vacuum Pump. 

O. Maass (7. Amer. Chem. Soc,, 1920, 42, 2571—2574).—The 
apparatus described is useful for concentrating solutions under 
reduced pressure. It has the advantage over a mercury pump that 
the vapours removed from the solution are absorbed by the 
sulphuric acid, and so the vacuum is kept down to the vapour 
pressure of sulphuric acid, and not to that of the liquid evaporating. 
The liquid to be concentrated is placed in bulbs, which are con¬ 
nected to a large, cylindrical vessel filled with glass tubes, below 
which is placed the sulphuric acid reservoir. The apparatus is 
exhausted to the point to which a Geissler pump will take it, and 
then the sulphuric acid is forced into the evacuated cylindrical 
vessel by an automatic control (A., 1919, ii, 104), which has the 
effect of absorbing vapours, forcing the non-absorbable gases from 
the apparatus, and moistening the glass rods in the cylindrical 
vessel with sulphuric acid. The control then withdraws the 
sulphuric acid into the reservoir, which improves the vacuum. This 
process then goes on repeatedly until the evaporati<)!n or concen¬ 
tration is completed. j. p. g. 
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Device for Preventing Back*flow of Water from Water* 
pumps. Hans Dobsoh {Chem. ZeiL, 1921, 45, 82).--The handle 
of a glass tap is :&xed rigidly in a clamp so that the tubes on either 
side of the tap are in a horizontal position when the tap is open; 
the tube on one side of the tap is connected by a piece of rubber 
pressure* tubing with the vessel from which the air is to be ex¬ 
hausted, whilst the tube on the other side of the tap is bent slightly 
downwards and passed through a rubber stopper closing a flask. 
A second tube passes through the stopper and reaches to the bottom 
of the flask, the outer end of this tube being connected by a piece 
of rubber tubing to the water-pump. If the water pressure 
decreases, water flowing back from the pump enters the flask, and 
the additional weight causes the flask to descend, thereby closing 
the tap; when the water pressure increases, water is drawn from the 
flask, the latter rises, and the tap is opened, thus placing the pump 
once more in connexion with the vessel. W. P. S. 

Expulsion of a Gas from its Solution Changing its 
Solvent. S. Gbnelin (Zeitsch. phystkal. Ohem, Unterr.^ 1920, 33^ 
147).—Ethyl chloride gas, generated by dropping warm water into 
a small amount of ethyl chloride, may be conducted into alcohol 
until the evolution of bubbles indicates a saturated solution. By 
shaking the alcoholic solution with much water, the insolubility of 
the gas in water is indicated by.^e evolution of gas bubbles. 

Chemical Abstbacts. 

« 

The Preparation of Nitrogen Peroxide from Air with 
the Spark from a Weak Induction Coil. S. Qenblin {Zeitsch, 
physikal, (Jhtm, Unterr,^ 1920, 83, 146—147).—^The spark from a 
weak induction coil, if discharged from platinum electrodes 
1—2 mm. apart in a eudiometer tube standing vertically with open 
end up, will generate sufficient nitrogen peroxide to be recognisable 
by colour in half an hour, provided the air in the tube is previously 
well dried by sulphuric acid for twenty-four hours. The gaseous 
contents of the tube, if dissolved by shaking with a very little 
water, will give the test for nitrous acid. Chemical Abstbacts. 

The Ignition of Phosphorus under a Bell Jar standing 
over Water. H. Rebenstorff {Zeitsch, physikal Chem, Unterr,^ 
1920, 33, 18—20).—Small pieces of phosphorus are placed in a 
porcelain dish floating on water under a bell jar. The stopper of 
the bell jar carries a glass tube sealed at the upper end and con¬ 
taining tin which has been melted together after being placed in 
the tube in the form of fine granules; at the lower end, a tube of 
diameter large enough to slip over the first is fastened by a wire 
or cord so that the length of the tube is adjustable. After placing 
the tube so that it rests directly over the phosphorus, the upper 
part of it is heated until a drop of the hot tin falls on the phos- 
phcprus and ignites it. Chemical ABSTBACts. 
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Inorganic Chemistry. 


Properties of Pure Hydrogen Peroxide. I. 0. Maass and 
W, H. Hatcher (J, Amer, Chem, Soc.j 1920, 42, 2548—2569).— 
Pure hydrogen peroxide is obtained as follows: 3% hydrogen per¬ 
oxide, obtained from barium peroxide, is concentrated to 30% by 
means of a sulphuric acid concentrator (Maass, this vol., ii, 104). 
It is then distilled at very low pressure to remove the non-volatile 
impurities, A self-acting sulphuric acid pump is used at this stage 
to keep the pressure down. A further concentration by the 
sulphuric acid concentrator at 0° raises the concentration to 90%, 
but above this point it is not possible to go, because of the high 
vapour tension of the peroxide. The final product, 100% hydrogen 
peroxide, was obtained by fractional solidification and melting. 
Adopting this method, and using all the precautions noted by the 
authors, a yield of 50% of pure hydrogen peroxide may be obtained 
from the 3% solution. The pure material is found to have the 
following physical properties: m. p, —1*70*^, whilst a 96*7% solu¬ 
tion melts at —4*00; density of liquid, at —12*13®, 1*4774; 
-6*23®, 1*4705; -0*53®, 1*4638; 1*20®, 1*4617; 5*55®, 1*4570; 
8*30®, 1*4541; 12*60®, 1*4490; 15*30®, 1*4465; and 19*90®, 1*4419; 
density of solid, —4*45®, 1*6434; -7*45®, 1*6437; viscosity, 0*04®, 
0*01828; 11*90®, 0*01456; 12*20®, 0*01447; 19*60®, 0*01272; surface 
tension, 0*2®, 78*73; 6*2®, 77*79; 11*0®, 77*51; 13*9®, 76*47; and 
18*2®, 75*94 dynes; association factor, 3*48; specific heat of liquid, 
0—18*5®, 0*5730; —32*0—18*0®, 0*5697; specific heat of solid, 
— 9*0—17*87®, 0*4701; latent heat of fusion, 73*91 cal.; refractive 
index (D), 22®, 1*4140; molecular refractive power, 5*900. 

Hydrogen peroxide is very slightly soluble in ether, it dissolves 
many normal salts readily, and attacks glass. Pure hydrogen per¬ 
oxide explodes violently when a piece of sodium is added; it 
whitens, but does not permanently destroy, living skin; it does not 
decompose when kept at 0®. J. F. S. 

Properties of Pure Hydrogen Peroxide. II. O. Maass 
and O. W. Herzberg {J. Amer, Chem, iS>oc., 1920, 42, 
2569—2570. Compare preceding abstract).—The freezing-point 
curve of mixtures of hydrogen peroxide and water has been deter¬ 
mined for the whole range of concentration. It is shown that only 
one compound, H202,2H20, exists; this has a melting point —51®, 
and corresponds with 48*6% of hydrogen peroxide. J. F. S. 

Molecular State of Water Vapour. James Kendall {J. 
Amer, Chem, Soc,, 1920, 42, 2477—2482).—A theoretical paper 
in which the contradictory conclusions of Bose (A., 1908, ii, 577) 
and Oddo (A., 1915, ii, 683) with regard to the molecular state of 
water vapour are discussed, in view of the fact that the unimole- 
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cular nature of thia substance has been questioned, the existence 
of double molecules at high temperatures and of spontaneous 
ionisation at low temperatures being assumed. It is i^own that 
the evidence in support of the equilibria H 2 O ^ H’ + OH^ and 
2 H 2 O ^ (^ 20)2 is in each case entirely insufficient, and that the 
abnormalities in the vapour densities of normal substances at their 
boiling points are similar to that in water vapour at 100®. Such 
abnormalities practically vanish on applying the corrections for 
deviations from the perfect gas laws. An equation of state correc¬ 
tion is similarly necessary in gas reactions at high pressures, in 
calculations on dissociation in the vapour state, and in Dumas or 
Victor Meyer vapour-density determinations. J. F. S. 

The Purificatioxi of Air Containing certain Toxic Gases. 

A. Desgbez, Guillemabd, and Saves (iJomjpt, rend., 1920, 171, 
1177—1179; Chim. et Ind., 1920, 4, 514—517).—Jfor the removal 
of chlorine at a concentration of 1 in 2000, a solution of 220 grams 
of sodium thiosulphate and 175 grams of sodium carbonate in 1000 
c.c. of water is sprayed in with a Vermorel sprayer. For a mixture 
of carbonyl chloride and chlorine a 12% solution of sodium carbon¬ 
ate is the best spray fluid. A fluid containing 240 grams of sodium 
polysulphide and 140 c.c. of soap boilers' lye in 1 litre is efficient 
for removing chlorine, carbonyl tAloride, chloromethyl chloroform- 
ates, acraldehyde, bromoacetone, cyanogen chloride, chloropicrin, 
and benzyl chloride, bromide, or iodide. W. G. 

History of the Knowledge of Combustion. Edmund 0. 
VON Lippmann (ZeiUch. angew. Ghem., 1920, 33, 301).—^A biblio¬ 
graphical resume of the knowledge of combustion in ancient and 
mediaeval times. W. P. S. 

The Mechanism of some Combustions. H. von 

Waktenberg and B. Sieg {Ber., 1920, 53, 2192—2202).—The 

correctness of the assumption that reaction between two substances 
is preceded by the formation of an unstable additive compound is 
now proved in the case of certain combustions. 

Carbon monoxide, for example, must be moist before it will 
react with oxygen at ordinary flame temperatures. The amount of 
water necessary to promote explosion of the ideal mixture is just the 
same, whether the oxygen is provided as oxygen gas or as nitrous 
oxide, and is approximately that quantity which corresponds with 
a partial pressure of 0*5 mm. Moreover, the presence of hydrogen 
may be demonstrated in a carbon monoxide flame, which, in addi¬ 
tion to Wieland's proof of the production of formic acid (A., 1912, 
ii, 347), completely supports Dixon's theory of the mechanism of 
the combustion (T., 1886, 49, 94), thus: (1) C0 + H20 = H*C02H; 
(2) H-C02H = C02-hH2; (3) H2-h02=H202j (4) H202=H20 + 0. 
In the experiments to prove the first reaction, the explosive gases 
were allowed to stream from a water-gasometer, through a coil 
immersed in a Dewar vessel, then through a short tube packed with 

5—2 
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brass filings to prevent back-fire, and into a tube provided with 
platinum wires to give a spark about 1 cm. long. After drying the 
apparatus at 300—400® by means of air circulated over phosphoric 
oxide, alcohol and solid carbon dioxide were placed in the Dewar 
vessel, and the temperature was gradually allowed to rise until the 
gases were moist enough to explode. Explosion took place at about 
— 23®. The sparks must be regular in order to get comparative 
results, for combination, of course, takes place at every spark, and 
whether the explosion is propagated throughout the gas or not 
de}^nds pn the amount of heat developed. In an experiment in 
which the explosion-chamber was heated at one spot by a blowpipe 
flame, the gases reacted over the hot surface even when the tem¬ 
perature of the drying coil was —80®, giving a flame which slowly 
wandered into the colder parts and was soon extinguished. The 
presence of hydrogen in a carbon monoxide flame was demonstrated 
by burning the gas in a Bunsen burner with quartz tube and hold¬ 
ing in the flame a platinum tube attached to an exhausted mercury 
manometer. A fall in the column of mercury indicated diffusion 
of hydrogen into the platinum tube, and was only observed if the 
carbon monoxide or air supplies were moist. 

The combustion of hydrogen proceeds via the formation of hydro¬ 
gen peroxide. It appeared that this might be demonstrated by 
preventing the explosion of hydrogen and oxygen mixtures by 
substances unfavourable to the formation of hydrogen peroxide. 
The mixtures were therefore passed through various liquids, warmed 
to such temperatures that the vapour carried forward was sufl&cient 
to prevent explosion. The necessary partial pressures in % of the 
total pressure are as follows; CHgO, 68 ; CSg, 84*2; HCl, 65*5; NHg, 
63*4; SO 2 , 58*3; HCN, 59*3; MeOH, 52 0 ; HgS, 50*0; Me-CHO, 
35-5; EtgO, 33*4; EtCl, 31*9; EtSH, 30*5; MegO, 29 6 ; EtNHo, 
27*7; PrgO, 25-4; MegCO, 213; 19-7; MeCO^Et, 17*3; C 7 H 8 , 

13*1; Me 3 N, 14*2; 13*6. Obviously, these results throw no 

light on the point in question, for it is scarcely conceivable that 
benzene should be so much more effective than formaldehyde. The 
formation of hydrogen peroxide was approximately determined 
quantitatively by passing a mixture of oxygen and hydrogen in the 
ratio 9 :1 through a quartz tube narrowed to a capillary, part of 
which was heated and the remainder cooled, and allowing the pro¬ 
ducts to collect in a weighed receiver in a freezing mixture. The 
rate of flow of the gases, the temperature, the weight of water and 
hydrogen peroxide (permanganate titration) formed, and the amount 
of ozone in the issuing gases (iodine titration) were determined. 
Using oxygen and water vapour only, no hydrogen peroxide and 
very little ozone could be found, whereas the amount of hydrogen 
peroxide obtained by burning hydrogen and oxygen was about one 
million times as great as that demanded from the equation HgO + 
JO, ^ HgOg, and, moreover, decreased, instead of increased, with 
rise of temperature. It appears, therefore, that the union of 
hydrogen and oxygen at 600—1000® so proceeds that hydrogen per¬ 
oxide is first formed in considerable concentration, then quickly 
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decomposes into water and oxygen, atoms of the latter uniting to a 
certain extent to form ozone, which decomposes more slowly than 
hydrogen peroxide and is found in greater concentrations. 

A hint of the production of a peroxide-like substance was also 
obtained in the case of cyanogen, and the combustion of methane 
(Bone and Wheeler, T., 1902, 81, 535) may be interpreted in a 
similar manner. J. C. W. 

Simple Form of Kipp’s Apparatus for the Generation of 
Hydrogen Sulphide. V. B. Connell {Pharm. 192), 106, 
17).—wide-mouthed bottle is closed with a rubber stopper 
through which pass a delivery tube and a vertical tube reaching to 
the bottom of the bottle; the end of the delivery tube is fitted with 
a length of rubber tubing and a spring clip. The outer end of the 
vertical tube extends just through a rubber stopper closing a second 
similar bottle which is placed in an inverted position over the first. 
The ferrous sulphide is placed in the first bottlcij ^.nd the inverted 
bottle serves as a reservoir for the acid when thie apparatus is not 
in use. A bent tube, extending to the top of the inverted bottle, 
allows air to enter or escape according to the change in level of 
the acid. W. P. S. 

Trithiocarbonates and Perthiocarbonates. Ernxst 
Wickham Yeoman (T., 1921, lY9, 38—54). 

Preparation of Selenium Oxychloride. Victor Lenher 
(«7. Amer. Chem, Soc,, 1920, 42, 2498—2500).—^A number of 
methods are described for the preparation of selenium oxychloride, 
selenium monochloride, and selenium tetrachloride. Selenium 
monochloride is prepared by suspending powdered selenium or pow¬ 
dered minerals containing selenium in carbon tetrachloride satur¬ 
ated with chlorine. The selenium is converted into the mono- 
chloride in the cold, and dissolves in the carbon tetrachloride, whilst 
the chlorides of other elements present are insoluble. The mono¬ 
chloride is therefore obtained by filtration and distillation of the 
carbon tetrachloride. 

Selenium tetrachloride is prepared by saturating a cold solution 
of the monochloride in carbon tetrachloride or chloroform with 
chlorine. The tetrachloride is insoluble, and precipitates as rapidly 
as it is formed as a white powder. 

Selenium oxychloride is prepared by adding dry selenium dioxide 
to a suspension of selenium tetrachloride in carbon tetrachloride. 
Reaction takes place in the cold, and the oxychloride dissolve® in the 
carbon tetrachloride, from which it may be obtained by distillation, 
b. p. 176‘4®. A perfectly pure product is obtained by fractionation 
under slightly reduced pressure. The oxychloride can also be 
obtained by adding the theoretical quantity of water to a suspen¬ 
sion of the tetrachloride in carbon tetrachloride, according to the 
equation SeCl4-l-H20 —SeOCl2 -f-2HCl. It may also be prepared 
from the compound Se 029 ^^^* substance is obtained by 
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treating selenium dioxide with dry hydrogen chloride at low tem¬ 
peratures when an amber-coloured liquid is formed. On mixing this 
liquid with phosphoric oxide or calcium chloride and distilling, the 
oxychloride passes off. The reaction may also be effected by mixing 
selenium dioxide with the dehydrating agent and passing in 
hydrogen chloride in the cold and then distilling off the oxychloride. 

J. F. S. 

The Sub-iodide of Tellurium, Telg. The System Iodine- 
Tellurium. A. Damiens {Compt. rend., 1920, 171, 1140—1143). 
—From a thermal study of mixtures of tellurium and iodine in 
varying proportions it is shown that the so-called tellurium sub¬ 
iodide, Tel 2 , is not a definite compound, but is a mixture of two 
substances, namely, the tetraiodide and a solid solution of tellurium 
and the tetraiodide. The product, having the composition Tel 2 , 
when melted and allowed to cool, deposits first of all the tetraiodide 
at 215°, and on further cooling the eutectic mixture begins to 
deposit at 170*3° and continues until complete solidification is 
reached. The curve only indicates one definite compound, the 
tetraiodide, Tel 4 . W. 6. 

Preparation of Hydrogen Triarsenide of High 
Percentage Purity, and its Estimation. H. Thoms and L. 
Hess {Ber, Deut. Pharm, Ges,, 1920, 30, 483—489).—Pure hydro¬ 
gen triarsenide is conveniently obtained by the action of water or 
acids on calcium arsenide (compare Lebeau, A., 1899, ii, 288). The 
difficulty and danger of preparing the latter substance can be 
entirely obviated by adding a neutral diluent, such as sand (5*5 
kilo.) to the mixture of powdered arsenic (3*1 kilo.) and coarse 
calcium filings (2*4 kilo.). This mixture is placed in a container 
made of sheet iron, bolted together in such a way that it can be 
entirely opened up at the end of the experiment to remove the 
solid cake of arsenide. The container is placed within a second 
vessel with an air-tight cover, which during the combustion is 
replaced by an asbestos cover with a hole in the centre. The com¬ 
bustion is started by means of a magnesium-potassium chlorate 
mixture, and slowly extends throughout the entire mass, giving rise 
to an intense glow, but no flame and formation of but little 
arsenious oxide. When cold, the arsenide is removed and ground to 
a coarse powder, and may be then used, instead of sand, in the same 
proportion, as diluent in succeeding preparations. The evaluation 
of calcium arsenide by estimation of the hydrogen arsenide evolved 
on treatment with water is carried out in a brine-charged nitro¬ 
meter connected at the top with a stoppered bulb absorption vessel 
containing copper chloride solution, and at the base with a closed 
decomposition vessel, also filled with brine and containing a 
weight quantity of the arsenide in a small weighing bottle closed 
with a rubber stopper. When all air has been removed the stopper 
is knocked out of the weighing bottle, and the hydrogen arsenide 
and hydrogen evolved collected in the nitrometer. The percentage 



XKOBGAinO CHEMISTRY. 


U. Ill 


of hydrogen arsenide in the gas is estimated by passing it into the 
copper chloride absorption bulb and shaking vigorously, the residual 
hydrogen being passed back into the nitrometer and measured. Cal¬ 
cium arsenide prepared as above described gives about 37—38% of 
hydrogen arsenide as compared with 58% theoretically. The 
remainder of the arsenic appears, probably as solid hydrogen 
arsenide, as a brown powder in the reaction vessel. The gaseous 
hydrogen arsenide usually contains about 0*004% by weight or 14% 
by volume of hydrogen. Aqueous solutions of the gas undergo 
rapid decomposition, with the formation of arsenic, which remains 
in colloidal solution. The decomposition can be followed by titra¬ 
tion of the solution with ^/100-iodine. The oxidation occurs in two 
phases: AsHs + 3 I 2 + 3 H 2 O = H 3 ASO 3 + 6 HI^ and then, after render¬ 
ing alkaline with potassium hydrogen carbonate, the usual 
oxidation to arsenic acid. ‘ G. F. M. 

Softening of Carbon. Julius Gmachl-^ammeb {Monatsh.y 
1920, 41, 467—476).—The results of the author's experiments on 
the softening of carbon when heated show that impurities exert an 
influence, impure carbon being distinctly, although not consider¬ 
ably, more flexible than the pure element. Graphite rods soften 
onjy at a much higher temperature than arc carbons; this observa¬ 
tion is confirmed by the fact tljat protracted heating of arc carbons, 
which converts the latter into graphite, raises the softening point 
to a marked extent (compare Plotnikow, Physikal, Zeiisch,, 1918, 
19, 520; 1919, 20, 25). T. H. P. 

The Preparation of Artificial Diamonds. F. Fischer 
{Brernistoff-Chem,, 1921, 2, 9).—Under pressures which are not 
abnormally high the separation of carbon in the form of diamond 
(a non-conductor of electricity) can take place only below 700®; 
otherwise it appears as graphite (which is a conductor). This 
explains the small size of the diamonds obtained by Moissan. At 
700® the iron containing the carbon in solution had already solidi¬ 
fied, so that the carbon could only separate in the form of tiny 
crystals. Larger diamonds could possibly be obtained by the 
utilisation of a substance in which carbon was readily soluble, but 
which would still be molten at 700®. W. P. 

The Methods of Investigating the Molecular Condition 
of Silicate Fusions. H. E. Boeke (Jahrh. Mm,, 1914, Beil. Bd., 
39, 64 —78).—A review of the methods available for the deter¬ 
mination of the molecular weight of fused silicates, and of the work 
so far published on the subject by different investigators. The 
methods discussed include ^those depending on determinations of 
surface tension, electrical conductivity, diffusion, and depression of 
freezing point. E. H. R. 

Inflammability of Jets of Hydrogen and Inert Gas 
^elium). P. G. Lbdig (/. Ind, Eng, Chem„ 1920, 12, 

1098—1100).—^Experiments were made to determine the maximum 
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amount of hydrogen which could be used with helium in balloons 
without losing the advantage of non-inflammability. Under the 
most favourable conditions, a jet of helium containing more than 
14% of hydrogen can be ignited in air, but from 18 to 20% of 
hydrogen may be mixed with helium without producing a mixture 
which will burn with a persistent flame when issuing from an 
orifice under the conditions prevailing in balloon practice. A 
mixture containing more than 20 % of hydrogen cannot be used 
writh safety. W. P. S. 

Hydrolysis of the Silicates of Sodium. Robert Herman 
Booub (/. Amer, Chem. Soc.y 1920, 42, 2675—2582).—^The hydro¬ 
lysis of various silicates of sodium in aqueous solution has been 
determined by the electrometric measurement of the hydrogen-ion 
cbncentration. The results show that if the conclusions reached by 
earlier investigators, to the effect that dilute solutions of sodium 
silicate are highly hydrolysed, are to be accepted, then it follows 
from the present work that the electrometric hydrogen-ion method 
is unsuitable as a means of measuring such hydrolysis. The reason 
for this appears to be in a possible ability of the colloidal silica to 
adsorb or otherwise destroy the effect of a certain proportion of the 
hydroxyl ions in the solution. The effect of dilution on this adsorp¬ 
tive or retarding influence follows closely the same laws as the 
effect of dilution on hydrolysis. The hydrogen-ion determination 
may serve, however, as a measure of the actual alkalinity of the 
dispersed phase. If the assumptions made in the present paper are 
entirely justified, then it follows that the hydrolysis of the silicates 
of sodium is much lower in dilute solutions than has been held to 
be the case, ranging from P58% to 28’43% at a dilution of 100 
litres per gram-mol. in the silicates, which vary in their Na 20 • SiOg 
ratio from 1:4 to 1:1. Sodium metasilicate is the most highly 
hydrolysed salt, and the degree of hydrolysis decreases the larger 
the amount of silica in the silicate. J. F. S. 

Carbonates. II. Hans Leitmeier (Jahrb. Mm., 1916, 
Beil. Bd.y 40, 655—700. Compare A., 1910, ii, 503).—Experi¬ 
ments are recorded on the crystallisation of calcium and magnesium 
carbonates, in an investigation on the genesis of deposits of these 
carbonates and of dolomite. In presence of magnesium sulphate, 
calcium carbonate crystallises at 20 ° from water saturated with 
carbon dioxide only in the rhombic form (aragonite); 0 * 9 % of mag¬ 
nesium sulphate in solution is sufficient to inhibit the appearance 
of calciie. The opinion of Vaubel (A., 1912, ii, 1180) that there is 
a chemical difference between aragonite and calcite, the former 
containing hydroxyl in the form of tasic carbonate, is shown 
experimentally to be incorrect. 

Solutions saturated with magnesium hydrogen carbonate deposit 
at the b. p. a basic carbonate, Mg 4 C 30 iQ, 6 H 20 , in the form of slender 
needles. This basic carbonate is deposited alone at temperatures 
down to 65°, but at 60° it appears mixed with larger prismatic 



iNo^ANio msm&mr. 


ii. 113 


crystals of the trihydrate^ MgC 03 , 3 H 20 . Below 56® the trihydrate 
alone is formed, down to about —10® (compare A., 1910, ii, 49). 
The pentahydrate, MgCO^jSHgO, is very unstable at ordinary tem¬ 
peratures, becoming dehydrated to the trihydrate. It is identical 
with the mineral lansfordite. Many attempts to synthesise crystal¬ 
line magnesite were made without success. After a long discussion 
it is concluded that the mineral is probably of marine origin. Amor¬ 
phous magnesite is formed by the decomposition of magnesium sili¬ 
cates by carbonic acid. Experiments lasting over several months 
were made on the solubility of serpentine and olivine in water con¬ 
taining varying proportions of carbon dioxide, and it was proved 
that the minerals are attacked with formation of silica and mag¬ 
nesium carbonate. The latter probably first appears in nature as 
the trihydrate, and undergoes slow transformation into the amor¬ 
phous, anhydrous form. Numerous attempts we^e made to obtain 
synthetic dolomite by crystallisation of calcium and magnesium 
carbonates under different conditions, but withgpt success. Prob¬ 
ably mixtures of the composition of dolomite afe formed from sea¬ 
water, and undergo recrystallisation into dolomite by processes not 
yet discovered. 

The following solubilities in water, saturated with carbon dioxide, 
at the ordinary temperature, were determined: crystallised mag¬ 
nesite, 0*08 gram; amorphous magnesite, 0*22 gram; and dolomite, 
0*11 gram per litre. E. H. R. 

A Complex Combination of Thallium and Hydrofluoric 
Acid. Barlot (Compt. rmcL, 1920, 171, 1143—1145).—When 
thallium is dissolved in hot dilute hydrofiuoric acid and the solution 
evaporated to dryness, a compound^ H 2 TIF 8 , is obtained, which 
crystallises from water in white, elongated prisms. On heating, it 
gives off hydrogen fluoride, and its aqueous solution is acid, but 
does not attack glass, the fluorine ion being masked. The neutral¬ 
isation curve indicates that this new complex acid can form two 
types of salts, KHTlFg and KgTlFg. The specific coefficient of 
magnetisation is 50% higher than the value calculated from the 
elements. W. G. 

The Reaction between Nitric Acid and Copper. Lakoelot 
Salisbury Bagster (T., 1921, 119, 82—87). 

Solubility of Cupric Hydroxide in Concentrated Sodium 
Hydroxide Solution. Erich Muller {ZeitscK angew. Chem., 
1920, 33, 303—306).—Cupric hydroxide dissolves in concentrated 
sodium hydroxide solution, yielding a violet-blue coloured solution; 
in the case of 48% sodium hydroxide solution, the latter may dissolve 
about 30 grams of copper per litre. The solution is not, however, 
stable. The author discusses the reaction, particularly as regards 
the cause of the decomposition, state of the dissolved copper, etc. 

W. P. S. 

6* 
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Density of Aluminium from 20^ to 1000^. J. D. Edwards 
and T. A. Moormann ( phem . Met , Eng,, 1921, 24, 61—64).— 
The density of liquid metals that do not attack quartz may be 
determined by ascertaining the apparent loss in weight of a hollow 
quartz cylinder loaded with iron or nickel and immersed in the 
molten metal. Aluminium, however, rapidly attacks quartz, especi¬ 
ally at temperatures above 700°; the authors, therefore, used a 
densimeter consisting of a small graphite cylinder with a tightly 
fitting lid enclosed in a larger cylinder, filled to within \ in. of 
the top of the smaller cylinder with molten aluminium in which a 
thermocouple was fixed. The smaller cylinder was filled with the 
molten metal, the lid screwed down, and the whole apparatus 
brought slowly to the desired temperature. After removing the 
metal that exuded from the opening provided in the lid, the metal 
in the outer cylinder was poured out, the apparatus allowed to cool, 
and the metal in the inner cylinder weighed. The volume of the 
cylinder had previously been determined by weighing the amount 
of mercury required to fill it, and due allowance was made for the 
expansion of the graphite. By this means it is found that liquid 
aluminium (99*75% Al), at its melting point (658*7°), had 
j) 658-7 2*382, whilst the annealed solid metal has 2*703. The 
density at temperatures above 658° is given by the equation 
Dt=2*382 —[0*000272(^ — 658)]. The shrinkage on solidification is 
approximately 6*6%. A. R. P. 

Hydrates of Aluminium Nitrate. Kenzo Inamuua {Mem, 
Coll, Sci. Kyoto 1920, 4, 105—112).—See A., 1920, ii, 625. 

The Transformation of Aluminium Silicates by Salt 
Solutions at Temperatures up to 200°. Hans Schneiderhohn 
{Jahrh, M ' m ,, 1915, Beil, Bd,, 40, 163—228).—A statistical study 
of the work of Lemberg, Thugutt, and others, who carried out a 
very large number of analyses of tl^e products obtained by the 
action of different salt solutions on many natural and synthetic 
aluminium silicates at temperatures up to 200°. It is shown that 
by the action of salt solutions on felspars, leucite, nepheline, zeolite, 
hauyn, sodalite, scapolite, as well as on amorphous synthetic sili¬ 
cates and on kaolin, allophane, etc., silicates of the type 
R'' 0 ,Al 203 ,/rSi 02 ,yH 20 are obtained as primary transformation 
products, in which the molecular ratio of base ll"0 to alumina is 
always 1:1. By continued action of alkali hydroxides or carbon¬ 
ates, the product is left with 2Si02. The amount of water present 
depends on the nature of the base and on the physical condition 
of the original material. In these primary products the base R"0 
is readily exchanged by the action of other salt solutions with 
formation of secondary products. The silica content remains con¬ 
stant during such secondary transformations. Another type of com¬ 
pound is formed by the action on the silicates enumerated above 
of highly concentrated sodium hydroxide or carbonate solutions. 
The products are of the type Na20,Al208,2Si02,yH20,zNaX, where 
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2C may be any organic or inorganic acid radicle. The molecular 
sum of the water and the add^ salt NaX always bears a simple 
ratio to the alumina. By the secondary action of other salt solu¬ 
tions the compounds of this type are decomposed, the combined 
salt NaX being detached and prc^ucts formed similar to the second¬ 
ary products of the first type. The physical and chemical proper¬ 
ties of these substances are fully discussed, and their close relation¬ 
ship to the permutites is emphasised, particularly their amorphous 
character and easy susceptibility to basic exchange. E. H. B. 

The Reduction of Permanganate by Arsenious Acid. 

Max Gsloso (Compt. rend.^ 1920, 171, 1145—1148).—^When 
potassium permanganate is r^uced in acid solution by arsenious 
acid a green solution is obtained, from which, on keeping, a red¬ 
dish-brown precipitate is obtained. The mangan^e is reduced to a 
state corresponding with an oxide, Mng 05 , which, however, does 
not show the characteristics of a definite oxide.%^It is possible that 
the reduced solution contains a double salt, comprising a colourless 
manganous salt and a green, unstable salt in which the oxide, 
MnOo, functions as a base (compare Premy, this Journ., 1877, 
i, 52). W. G. 

iBlectrolytic Preparation of Sodium Permanganate^ 
C. O. Henke and O. W. Bro^n (7. Physical Chem., 1920, 24, 
608—616).—manganese anode containing 92*0% of manganese 
was used, the impurities being mainly iron, silicon, and carbon. The 
cathode was a perforated platinum plate. In all cases 350 c.c. of 
electrolyte are used, containing 10 grams of sodium hydroxide per 
litre. The addition of excess of calcium hydroxide to the solution 
raises the current efficiency at 25® from 16*4% to 32*8%. The cal¬ 
cium hydroxide appears to form a film over the cathode, which 
acts as a diaphragm. The current efficiency is greatest (38%) at 
a current density of 13 amperes per sq. dcm. at low temperatures 
(8®). It appears that the efficiency increases as the temperature 
decreases. The higher the valency with which the metal goes into 
solution the higher is the discharge potential. J. B. F. 

Solubility of Metals in Acids containing Formaldehyde. 

Bogeb C. Griffin (7. Ind. Eng, Chem,, 1920, 12, 1159—1160).— 
The presence of 1% of formaldehyde in dilute sulphuric acid or 
hydrochloric acid (1:1) decreases very considerably the solvent 
action of these acids on wrought iron, cast iron, and steel; the effect 
is less in the case of 10% nitric acid, possibly on account of second¬ 
ary reactions. The solvent action of the acids on brass, tin, solder, 
and nickel is not greatly affected by the presence of formaldehyde. 

W. P. S. 

Chemistry and Crystallography of some Fluorides of 
Cobalt, Nickel, Manganese, and Copper. Floyd H. 
Edminsteb and Hermon C. Cooper (7. Amer, Chem, Soc,, 1920, 
42, 2419—2433).—^The fiuorides of cobalt, nickel, manganese, and 
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copper can be prepared by dissolving either the hydroxide or the 
carbonate of the metal in hydrofluoric acid. The same derivative 
is obtained whichever compound is used. In all cases a crust-like 
product was obtained when the original solution was evaporated. 
From the slightly acidified (HF) water extract, crystals of the acid 
fluorides were obtained, which have the general formula 

MF2,5HF,6H20. 

These fluorides are not permanent in the air, but decoiflpose, losing 
hydrogen fluoride, and in the case of the copper compound water 
is also lost. The formation of the hydrated crystalline crust is dis¬ 
tinct from that of the hydrated acid crystals. In this crust the ratio 
of metal to fluorine for the cases cobalt and nickel was found to be 
approximately 1:2 with a varying water content. The crust differs 
from the crystals in solubility and form, as well as in composition. 
The acid fluorides of cobalt, nickel, and manganese form rhombo- 
hedral crystals with prismatic cleavage, parallel extinction, and 
uniaxial positive character, and therefore constitute an isomorphous 
series. The acid fluoride of copper crystallises in the monoclinic 
system; it is pleochroic, and shows three cleavages parallel to three 
faces. The salts have the following densities: cobalt, 2*0445; nickel, 
2‘006; manganese, 1*921; and copper, 2*4055. From the original 
preparation of copper fluoride, small crystals of the normal fluoride, 
CuF 2 > 2 H 20 , were obtained, which were too small for measurement. 
On recrystallising these from water they reverted into the acid 
fluoride. J. F. S. * 


Properties of Subsidiary Valency Groups. I. Molecular 
Volume Relationships of the Hydrates and Amznines of 
some Cobalt Compoxmds. II. Subsidiary Group Mobility 
as Studied by the Heat Decomposition of some Cobalt- 
ammines. George L. Clark, A. J. Quick, and William D. 
Harkins (/. Amer, Ghent, Soc,, 1920, 42, 2483—2498).—^The 
specific gravity of a number of cobalt derivatives has been deter¬ 
mined at 25^ with the object of ascertaining the influence of the 
volume of the constituents on the stability of the cobalt ammines 
and hydrates. The methods of preparation and analysis are 
described in all cases. The following values of the specific gravity 
at 25® are recorded : anhydrous cobaltous chloride, 3*356; cobaltous 
chloride hexahydrate, 1*924; cobaltous chloride dihydrate, 2*477; 
hexamminecobaltous chloride, 1*497; pentamminecobaltoue chloride 
monohydrate, 1*559; pentamminecobaltous chloride, 1*580; tetr- 
amminecobaltous chloride, 1*593; diamminecobalt chloride, a 2*097, 
P 2*073; pentamminecobaltic chloride, 1*819; aquopentammine- 
cobaltic chloride, 1*776; hexamminecobaltic chloride, 1*744; 
anhydrous cobaltous sulphate, 3*710; cobaltous sulphate hepta- 
hydrate, 1*948; cobaltous sulphate hexahydrate, 2*029; cobaltous 
sulphate tetrahydrate, 2*368; pentamminecobaltous sulphate, 1*703; 
and teiramminecobaltous sulphate dihydrate, 1*805. The mole¬ 
cular volume is calculated in each case, and from these values the 
apparent volume of the subsidiary group in the compound is calcu- 
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lated, and the percentage oompreesion. It is shown that water and 
ammonia in subsidiary groups have volumes in the ratio 
14*265:19*33. The volume of the ammonia group in the cobaltous 
chloride ammines increases in passing from the hexammine to the 
diammine. Decammine cobaltous chloride has been prepared as 
a brown powder, D 1*71, by passing ammonia over anhydrous 
cobalt chloride, which is nearly colourless for many hours; the 
hexammine is hrst formed, and then, after several hours, the colour 
slowly changes to brown. The existence of this compound is not 
well established; it has been obtained twice, but both times from 
portions of the same specimen of cobalt chloride; other specimens 
of cobalt chloride did not give it. Analysis of the brown com¬ 
pound gave NHs 0*5661, Co 0*1966, Cl 0*2358; Co(NH 3 )ioCl 
requires NH 3 0*5673, Co 0*1964, Cl 0*2362. The vapour-pressure 
curve lies very much above that of the hexammine, and, on keep¬ 
ing, it loses its colour and passes into the hexammine. The pre¬ 
paration of the compound is probably dependeuir on the amount of 
moisture present in the anhydrous chloride. I'ne effect of heat on 
certain ammine derivatives of cobalt has also been investigated. 
In the case of hexamminecobaltic chloride, an evolution of 
ammonia commenced at 173°, and at 181° ammonium chloride sub¬ 
limed, with the formation of chloropentamminecobaltic chloride, 
[Co(NH 3 ) 5 Cl]Cl 2 ; on raising the temperature to 260°, the decom¬ 
position is represented by the eJJuation 6 [CoCl 3 , 6 NH 3 ] —> 6 C 0 CI 2 + 
6 NH 4 CI + N 2 -I- 28 NH 3 . With mononitropentamminecobaltic 
chloride, a notable gas pressure was observed at 100 °, whilst at 
210° rapid evolution of gas took place. The gas liberated below 
248° consisted of 70*3 c.c. nitrogen and 16*8 c.c. ammonia. The 
decomposition is represented by [Co(NH 3 ) 5 (N 02 )jCl 2 —> NH 3 *f 
2 NH 4 C 1 -}-NH 4 -N 02 +CoN; NH 4 -N 02 -> Ng + 2H2O; 2C0N + 3H2O 
—^Co 203 + 3 NH 3 . In the case of trinitrotriamminecobalt, slight 
evolution of gas commences at 158°, but at 164° decomposition 
takes place with almost explosive violence, forming nitrogen, water, 
and cobaltic oxide, according to the equations 

2 [Co(NH 8 ) 3 (N 02 ) 8 ] 2 CoN + 2 HN 02 + 4NH4-N02; 
4NH4-N02 4 N 2 + 8 H 2 O; 2CoN + 2 HNO 2 C 02 O 3 + HgO + 2 N 2 . 

J. F. S. 

Physical Properties of Nickel. P. D. Merica (Chem. 
Met. Eng,, 1921, 24, 73—76).—compilation of the most trust¬ 
worthy results obtained for the thermal, electrical, magnetic, 
mechanical, and optical properties of pure and commercial qualities 
of nickel. A. R. P. 

The Hexabasic Polymolybdates. S. Posternak (Compt. 
rend,, 1920, 171, 1213—1215. Compare this vol., ii, 51).—^When 
increasing quantities of hydrochloric acid are added to a saturated 
solution of hexammonium heptamolybdate, a series of hexabasic 
polymolybdates having the general formula 

(NH 40 ) 3 Mo 0 ( 0 -Mo 02 )*iO-Mo 0 ( 0 NH 4)8 + nHgO 
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are obtained* Of these, the following have been prepared: the 
nonamolyhdate^ the undecamolyhdate, the dodecamolyhdate^ hydr^ 
oxypentammonium tridecamolyhdatey dihydroxytetrammonium 
tridecamolyhdate, and trihydroxytriammonium tridecamolybdaU^ 
(NH40)8MoO(0-Mo02)uO-MoO(OH) 8,19H20. All these poly- 
molybdates are transformed by an excess of alkali into ortho¬ 
molybdates, for which the author suggests the constitution of hexa- 
basic trimolybdates, (RO) 8 MoO’ 0 'Mo 02 ’ 0 'MoO(OR )3 + 7^H20. 

The Tetrabasic Polymolybdates. S. Posternak [Compt. 
rend,^ 1921, 172, 114—117. Compare this vol., ii, 61, and pre¬ 
ceding abstract).—If 25 c.c. of 2A-sulphuric acid and 10 grams 
of ammonium sulphate are added to 100 c.c. of a 10% solution of 
ammonium molybdate, ammonium trihydrogen tetramolybdate, 
NH 40 *(OH) 2 MoO( 0 'Mo 02 ) 8 *OH, 5 H 20 , described by Rosenheim as 
an octamolybdate (A., 1897, ii, 497), is obtained. In a vacuum 
over sulphuric acid, this salt loses its 5 H 2 O, and a further molecule 
of water at 130—160®. Its aqueous solution when warmed at 40® 
gives needle-shaped crystals of ammonium trihydrogen penta- 
molybdate, NH 40 *(OH) 2 MoO( 0 *Mo 02 ) 4 *OH, described by Rosen¬ 
heim and Felix as a decamolybdate (A., 1913, ii, 224). If the 
tetramolybdate is recrystallised twice from water at 75®, the in¬ 
soluble portion being filtered off, it gives triammoniuni tri^drogen 
tridecamolybdate, (NH40)3MoO(0*Mo02)nO*MoO(OH)3,19H20, 
the insoluble portion being ammonium trihydrogen hexamolybdate, 
NH 40 '(OH) 2 MoO( 0 ’Mo 02 ) 6 ’OH,H 20 . All these tetrabasic poly¬ 
molybdates, which contain, at the most, seven molybdic groups, 
arise from tne decomposition of a more complex salt, which the 
author has separated by dialysis as ammonium ptniahydrogtn tri- 
decamolybdatei NH 40 ’(OH) 2 MoO( 0 *Mo 02 )iiO*MoO(OH) 8 . 

The condensation of molybdic acid thus reaches its limit by the 
formation of tridecamolybdic acid. The current classification into 
ortho-, meta-, and para-molybdates is unsatisfactory. There only 
exist two groups of molybdates: (1) the hexabasic polymolybdates, 
of which the ortho- and para-molybdates are only particular cases; 
(2) the tetrabasic polymolybdates, which arise from the former by 
hydrolytic rupture of their chain. W. G. 

Hydrolysis of Zirconyl Chloride and Sulphate at 0® and 
20®. F. P. Venable and D. H. Jackson (J. Amer, Chem. Soc.y 
1920, 42, 2531—2534).—The hydrolysis of 0*2il/-, O-lilf-, and 
0*0lif-solutions of zirconyl chloride and zirconyl sulphate has been 
followed by the change in the relative conductivity with time at 
0® and 20°. The conductivity increases slowly for three to four 
hours, at which point the experiments were interrupted. There 
appears to be in all cases an initial temperature adjustment on dis¬ 
solving the salts, which is more noticeable at the higher tempera¬ 
ture. A further set of experiments were carried out with zirconyl 
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chloride at the same temperatures and concentrations, in which 
26-c.c. portions of the solution were withdrawn from time to time, 
and the ratio Zr 04 /I 03 determined by titrating with iodic acid. 
Here also the temperature adjustment is to be observed. The 
precipitates obtained with iodic acid indicate the probable exist¬ 
ence of the basic iodates 3 Zr 0 ( 0 H) 2 , 4 Zr 0 (I 03 ) 2 , 
2Zr0(0H)2,Zr0(I03)2, 

Zr 0 ( 0 H) 2 , 2 Zr 0 (I 03 ) 2 , and 3 Zr 0 ( 0 H) 2 , 2 Zr 0 (I 03 ) 2 . These com¬ 
pounds are obtained by washing the precipitates with either hot or 
cold water. J. F. S. 

Revision of the Atomic Weight of Bismuth. A. Clissen 
and O. Ney (Ber., 1920, 63, \_B], 2267—2270).—Magnesium 
phenyl bromide is treated with an excess of bismuth bromide (re¬ 
distilled; in some cases made from pure metal) in ethereal solu¬ 
tion, and the product is de&mposed by ice-watey and distilled in 
a current of steam. The residual non-volatile tismuth triphenyl, 
BiPhj, m. p. 77-6®, is purified by crystallisation from absolute 
alcohol, and distillation (b. p. 242®/14 mm., 208^/0*07 mm.), and 
for the purpose of atomic-weight determination is left for ten hours 
over phosphoric oxide in a cathode-ray vacuum before weighing. 
Trjtnsference into bismuth oxide is effected by mixing weighed por¬ 
tions with pure oxalic acid in a porcelain crucible, moistening with 
pure alcohol, heating in an electric quartz muffle furnace at 250® 
(tAiventy hours), 260—400® (five hours), then 750®, and finally 
igniting in a stream of oxygen. From ten values of the ratio 
2BiPhg: Bi 203 , the atomic weight of bismuth is obtained as 208*920 
(lowest), 209*072 (highest), and in mean, Bi = 208*9967, a value 
which agrees with Honigschmid and Birckenbach's recent deter¬ 
mination (A., 1920, ii, 549). J. C. W. 


Mineralogical Chemistry. 


The Chemistry of the Earth's Crust. Henry S. Washington 
(J. Franklin InsU, 1920, 190, 757—815).—^The chemical composi¬ 
tion of the materials of the earth is discussed. Elements are 
divided into two groups; (1) petrogenic elements, characteristic of 
Igneous rocks, and of low atomic weight; (2) metallogenic elements, 
rare or absent in igneous rocks, but occurring in ores of high 
atomic weight. Beneath the silicate crust it is suggested that there 
is a zone essentially of nickel-iron, and below this a central core 
of metallogenic elements. The average densities of the continents, 
ocean floor, and various smaller regions of the earth appear to be 
inversely as their elevations. J. R. P. 
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ClassifloatiQnL ol the Stdpho-ealt Minerals. Edoae T. 
Whbkby and William P. Poshao (/. Washington Acad, Sci,^ 
1921, 11, 1—8).—^The scheme previously outlined (A., 1920, 
ii, 764) is carried on for this group. The main divisions are based 
on the ratios of acid to basic sulphides, and the groups on the 
crystalline form. Minerals containing both univalent and bivalent 
metals are regarded as double compounds rather than as 
isomorphous mixtures. The sulpharsenate-sulphantimonate division 
is discarded, enargite, for example, being placed in the enargite 
(orthorhombic) group of the 5:1 division, and the formula written 
as Cu2S,4CuS,As2S5=Cu3AsS4. L. J. S. 

Secondary Sulphide Ore Enrichment; Copper Sulphides 
and Hydrogen Sulphide. S. W. Young and Neil Preston 
Moore {Econ, OeoL, 1916, 11, 349—365).—^Fragments of massive 
chalcocite, chalcopyrite, bornite, or cbvellite were kept in sealed 
tubes for several weeks at 30° with liquid hydrogen sulphide and 
water or sulphuric acid (N/IO), or potassium sulphide 

(lOiV’—i\r/10-solutions). The acid and strongly alkaline solutions 
had little action, the greatest changes being effected by the neutral 
solution. ** Blue chalcocite gives a brown, colloidal solution, 
which flocculates and deposits a sooty coating on the fragment; this 
coating afterwards crystallises as small, six-sided plates of 
chalcocite. Iron (2%), present as an impurity in the original 
material, gave rise to chalcopyrite. Bornite breaks down into 
crystallised chalcopyrite, chalcocite, and covellite. White 

(^‘pseudo-hexagonal'^) chalcocite, chalcopyrite, and covellite are 
only slightly attacked. L. J. S. 

Sulphide Ore Enrichment: Formation of Chalcopyrite. 

S. W. Young and Neil Preston Moore (Econ, GeoL, 1916, 11, 
574—581).—Chalcocite and covellite were kept in sealed tubes for 
several weeks at 30° with liquid hydrogen sulphide, water, and an 
iron compound (ferrous sulphate, ferrous sulphide, or magnetite). 
A crust of pyrrhotite crystals was formed at the junction of the 
solution and the liquid hydrogen sulphide. Chalcocite gives rise 
to the formation of chalcopyrite, but covellite is only slightly 
attacked. When the chalcocite and magnetite are in actual con¬ 
tact, the action is much more intense. Bornite (Cu 5 PeS 4 ) is prob¬ 
ably a molecular compound of CuPeS 2 (chalcopyrite) and 2 CU 2 S 
(chalcocite), and chalcopyrite is perhaps Cu 2 S,PeS,PeS 2 . 

L. J. S. 

A Crystalline Normal Dolomite from the Kneifelspitze, 
Berchtesgaden, Bavaria. Emanuel Glatzel {Oentr. Min., 1919, 
289—293).—The dolomite is found in the form of rock-fragment? 
of varying size, distinguished from the surrounding, pale yellow 
limestone by their white colour. The fragments are much 
weathered, and show on the surface a fine-grained, crystalline, 
sugardike structure. The dolomite has D 2*792^ contains only a 
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trace of hygrosoopio water, dissolvee practically completely in bydro- 
chloric acid, and corresponds in composition with normal dolomite, 
Ca008,MgC0s. E. H. R. 

Orthoclases containing Barium. G. Tschebmak (Tsch, Min, 
Mitt,, 1914, 32, 643—544).—^Analysis I, by R. Zsigmondy, is of 
twinned crystals, 1> 2*575, of sanidine, from Samothrace Island, 
JEgean Sea; II, by E. Kolisko, of pure, water-clear adularia, from 
the St. Gothard district: 

SiO^. AliOg. FegO,. BaO. K,0. Na^O. Total. 

I. 64*76 19 61 0*46 1*17 9*76 3-32 99*07 

11. 64*47 19*29 — 0*78 14*11 1*43 100*08 

L. J. S. 

Composition of Aluminous Aug^tes. G. Tschermak (Tsoh, 
Min, Mitt., 1914, 32, 520—534).—discussion of recent analyses 
in the light of the theory [mixing of the molecuffes Ca(Mg,Fe)Si 206 
and MgAlgSiOJ propos^ by the author in 1871, and a criticism 
of Boeke’s work (A., 1914, ii, 283). Although the compound 
MgAlgSiOfi has not been prepared artificially, its existence is prob¬ 
able. The corresponding calcium compound, CaAlgSiOg, and 
(clinoenstatite), are also assumed to be present to explain 
certain analyses. ^ ^ L. J. S. 

Analysis of Rumpflte. G. Tschermak {Tsch. Min. Mitt,, 
1914, 32, 642—543).—Material from the original locality in St 3 rria 
is compact to fine grained, with pale yellowish-green colour, and 
often encloses small crystals of dolomite. Detached scales are opti¬ 
cally positive with weak birefringence and variable axial angle, the 
opSc axial plane being parallel to a side of the hexagonal outline. 
These optical characters are those of clinochlore, and the following 
analysis, by T. Fanzeb, agrees closejy with that of typical clino¬ 
chlore from Achmatovsk. Material dried at 100° contains 12’39% 
H 2 O. The alkalis and slight excess of silica are referred to inter¬ 
mixed mica: 

S 1 O 3 . AI 1 O 3 . Fe 203 . FeO. MgO. K|0. I^a 20 . II 2 O. Total. 

31*31 20*07 0*82 1*36 33*30 0*86 0*39 12*87 100*97 

L. J. S. 

A Diopside containing Manganese from the Radautal 
near Harzburg. J. Uhlio {Jahrh. Min., 1914, Bdl, Bd., 39, 
446—449). —Analysis of the mineral gave the following result: 

Loss on 

SiOj. TiO|. Al,Os. FeO. MnO. MgO. CaO* ignition. Total. 

51*92 0*31 2*64 6*16 1*08 12*49 24*76 0*44 99*70 

The mineral is to be regarded as a diopside rather than a pyroxene. 
It contains too little manganese to be classed as a '' scheflerite.'’ It 
occurs embedded in prehnite in growths 0*1 mm. thick and 0‘5—0*75 
mm. long or in tiny, pale red veins of much smaller dimensions. It 
has D 3*30—3*33, mean refractive index 1*68. E. H. R. 
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Anthophyllite from Moratda. Karl Schibmeiben (Tsch. 
Min. Mitt., 1914, 32, 612—619).—At Podoli, near Bobrau, granite 
is intrusive into a bronzite-bearing serpentine, and it contains em¬ 
bedded blocks and nodules of the serpentine. At the contact 
between the two rocks, and also surrounding the embedded blocks of 
serpentine, is a zone, 1—1*6 cm. thick, of fibrous anthophyllite, the 
fibres of which are arranged perpendicularly to the contact. Some 
biotite and actinolite are also present. The anthophyllite is almost 
colourless; it is orthorhombic and optically positive, with wide axial 
angle, D 3*0. Analysis by M. Keebs gave: 

SiO,. AljOt. FeO. MnO. CaO. MgO. Alk^s. H*0. Ign. Total. 

56-34 2-33 9-76 2-05 0-80 23*39 0-60 1-13 1-64 98*04 

These minerals are clearly of contact-metamorphic origin; the 
anthophyllite and actinolite were evidently form^ by the addition 
of silica from the granite magma to the olivine of the peridotite, 
whilst the biotite may have arisen by the addition of magnesium 
silicate from the peridotite to the muscovite of the granite. 

L. J. S. 


Enclosures in St3rrian Basalt-tufEs. Jos. Schadler {Tsch. 
Min. Mitt., 1914, 32, 485—607)—^Basalt-tuffs containing blocks 
(*' bombs *^) of various rocks foreign to the basalt occur at several 
places in southern Styria. The olivine-bombs (bulk analysis I) 
agree closely in composition with Iherzolite, and contain olivine, 
50*8; bronzite, 28*4; chrome-diopside, 13*8; picotite, 6*4; H^O, 
0*4%. Dilute hydrochloric acid dissolves the olivine portion, the silica 
of which also goes into solution; analyses are given of the soluble 
(II) and insoluble portions. When exposed to the weather, these 
olivine-bombs become coated with a green, earthy crust (anal. Ill), 
due to the alteration of the olivine to a mixture of minerals (differ- 
ing apparently from serpentine). Analyses are also given of the 
soluble (IV) and insoluble portions; in this case very little 
silica goes into solution, but potassium hydroxide solution extracts 
3*32% of free silica: 



KSiO* 

AI 2 O 3 . 

CigO,. 

FcjOs. 

FeO. 

CaO. 

MgO. 

02 ^- 

Total. 

I. 

43-01 

3-01 

0-28 

3-62 

5-89 

2-92 

38-54 

0-94 

99 83^ 

II. 

29-10 

0-12 

— 

7-01 

— 

— 

26-62 

0-38 

5325 

III. 

47-37 

2-50 

0-89 

8-66 

2-88 

3-07 

22-71 

9-14 

99-72t 

IV. 

0-68 

0-06 

— 

9-09 

— 

0-91 

12-06 

9-20 

31-67 

V. 

40-72 

nil 

— 

— 

9-47 

nil 

49 88 

_ 

100-07 

VI. 

53-40 

3*66 

0-34 

4-66 

4-04 

0-75 

33-16 

0-26 

100-27 

VII. 

4987 

5*44 

1-76 

2-95 

2-60 

20-74 

16-26 

0-66 

99-87 

VIII. 

39 66 

14*27 

— 

5-07 

6-10 

10-78 

1456 

0-49 

100-06t 

IX. 

47-99 

9*36 

— 

2-48 

3-56 

19-97 

14-87 

0-69 

100-69§ 


Licl. insoluble 1*62. f Incl. insoluble 2-50. 

J Inol. Ti 02 4-60, MnO trace, KjO 2-10, NsgO 3-62. § Incl. TiOj 1*26. 

The pale yellow, transparent olivine gave V, D 3*361, correspond¬ 
ing with Fe 2 Si 04 :Mg 2 Si 04 =l :9*35. The powdered mineral lost 
0*35% at 160^ and gained 1*05 at a red-heat, corresponding with the 
conversion of the whole of the ferrous oxide into ferric oxide. The 
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brown bronzite gave VI, D 3*318, corresponding with (Mg,Fe)Si 03 , 
70*61; (Mg,Fe)(Al,Fe,Cr) 2 SiOe, 23*38; (Mg,Fe)CaSi 20 e, 6*11 mol 
%. The leek-green chrome-diopside gave VII, t> 3*337, correspond¬ 
ing with (Mg,Fe)CaSi 20 g, 85*71; (Mg,Fe)(Al,Fe,Cr) 2 ,SiOe, 14*29 
mol. %. 

Other bombs consist of hornblende and augite, either alone or 
with biotite and olivine. The black basaltic hornblende gave VIII, 
D 3*266; this composition is discussed; it agrees with Penfield's 
formula (A., 1907, ii, 102) only when the large amount of titanium 
is reckoned as T 12 O 3 . The augite (IX) is pale greyish-green in thin 
section, D 3*323 ; here the titanium is reckoned as TiOg to obtain a 
metasilicate formula. * L. J. S. 


Analytical Chemistry. 


Weighing of the Precipitation Vessel with the Precipitate 
in * Quantitative Micro analyses. Two Methods based on 
this Principle. Erich Gartner (Monatsh., 1920, 41, 477—498). 
—Two methods are described which permit of the estimation of pre¬ 
cipitates weighing 2—15 mg. with sufficient accuracy, the only 
requisites being a Kuhlmann microchemical balance and such simple 
apparatus as is easily constructed. In each case the whole of the 
operations are carried out in a single vessel, this being either an 
asbestos filter-tube or a pointed centrifuge-tube. A tare of slightly 
less ( 1—2 mg.) weight than the vessel is prepared, the three neces¬ 
sary weighings then requiring only the tare, a 1 eg. weight, and the 
rider. Adhesion of the precipitate to the wall of the vessel causes 
no error, and both procedures are found to give accurate results. 

T. H.* P. 

The Importance of Adsorption in Analytical Chemistry. 
III. The Adsorption of Acid by Filter Paper. I M. 

KolThofp {Pharm, Weekhlad, 1920, 67, 1571—1677).—^Filter 
paper cut into pieces of about 0*5 cm.^ surface were kept in an atmo¬ 
sphere saturated with water-vapour until no further increase of 
weight took place. Weighed quantities were then gently shaken 
with dilute acid solutions of known strength, and after equilibrium 
was reached, aliquot quantities were drawn off and titrated. The 
first paper employed gave results conforming to the adsorption 
equation Z/m = aci/”, ^here X/m is the number of milli-njols. 
taken up by 1 gram of the paper, c is the end concentration of the 
acid, and a and l/n are constants. By titrating the anion, it was 
found that only hydrion was adsorbed. The results held only for 
very low concentrations of acid, and were found to apply to hydro- 



ii. 124 


ABSTBACTS OF CHEMICAL FAFBBS. 


chloric, mtric, sulphuric, and oxalic adds, the constants being the 
same for all ^ese. 

The work could not be completed, as no further supplies of the 
particular paper used could be obtained. Other standard hlter 
papers were then examined, and it was found in all cases that the 
amount of acid adsorbed was constant, and was exactly equivalent 
to the alkalinity of the ash. Cotton-wool in which the ash had 
been reduced to a minimum by treatment with hydrofluoric acid 
was found to adsorb scarcely at all. The taking-up of acids by 
filter paper, therefore, appears to be entirely a chemical action. 

S. I. L* 

Action of Surface Adhesion in Ring Reactions. F. Reiss 
(Zeitsch, offentL Chem., 1920, 26, 281—283. Compare A., 1919, 
ii, 166).—The author and G. Diesselhorst have shown (loc. cit.y that 
the greater the surface of contact between two layers of liquid, the 
more sensitive is the reaction in such cases as the diphenylamine 
reaction for nitrates; this increase in surface may be attained by 
carrying out the reactions in test-tubes containing colourless glass 
beads. W. P. S. 

Normalities of Standard Solutions. Yukichi Osaka {Mem. 
Coll Sci. Kyoto 1920, 4, 113—125).—See A., 1920, ii, 187, under 
the title, Influence of Temperature on the Strength of Standard 
Solutions in Quantitative Analysis.'^ 

The New Indicator. R. W. Kinkbad (Ghem. News^ 1921, 
122, 4—5).—By the action of ethyl nitrate on magnesium phenyl 
bromide a deep blue solution was obtained, which had the proper¬ 
ties of an indicator, turning pink with acids and blue with alkalis. 

J. R. P. 

Volumetric Estimation of Mixtures of Acids and of 
Bases, and of Polybasic Acids or Bases. Hbnbt Thomas 
Tizabd and Alfred Reginald Boebee (T., 1921, 119, 132—142). 

The Application of Conductivity Titrations in Analysis. 

I. M. Kolthoff {Ghem. Weehhlad, 1920, 17, 694—701).—^The con¬ 
ductivity-titration of a strong acid with a strong base, and vice 
vers&, is of importance where very dilute or coloured solutions must 
be examined. With weaker acids and bases, the straight lines 
which make the determination so accurate in the first case are not 
obtained. The curves obtained may be regarded as resulting from 
the superposition of two lines, one the conductivity of the disso¬ 
ciated fraction of the acid or base, the other the conductivity of the 
neutral salt formed; the latter line starts at the origin, and meets 
both the actual conductivity curve determined by measurement and 
the "curve resulting from addition of excess of reagent, and by plot¬ 
ting it independently, the end-point can be accurately found in all 
cases. In the case of a weak acid being titrated with sodium hydr¬ 
oxide, for example, the determination is carried out in the usual 
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way. A salt line ” is then obtained by adding to a volume of 
water equal to the volume of the dilute acid solution used, increasing 
quantities of the sodium salt of the acid, in solution of equivalent 
concentration to the sodium hydroxide solution used, and at the 
same temperature. This salt line is plotted on the same diagram, 
and intersects the line given by the titration at the neutralisation 
point. 

For very weak acids and bases, good results can be obtained only 
if the concentration and the dissociation constants are within 
certain limits; thus phenol, boric acid, hydrocyanic acid, and others 
which have a dissociation constant in iV^/10-solution not less than 
10 ~^® (or for i\’’/100-solutions not less than 10-®) can be accurately 
determined. For bases, the minimum dissociation constant in 
iV/10-solutions is 1*6x10-^®; thus hexamethylenetetramine can 
readily be titrated in iV^/10- or ilT/100-solution with iV’-hydrochloric 
acid, as can also aniline and many of its derivatiyes, alkaloids, etc. 
A weak acid can be accurately titrated with a v^ak base, and vice 
versa, if the dissociation constants are not less than 3 x 10-®, the 
dilutions here being unimportant. 

The same principles may be applied to the titration of a weak 
acid in presence of one either much stronger or much weaker, pro¬ 
vided that the dissociation constants fall within the necessary 
limits. Where these limits are-exceeded, the salt line may be 
plotted, or resort may be had to addition of alcohol, by means of 
which the dissociation constants of most organic acids are greatly 
reduced. The case of polybasic acids, and the displacement of a 
weak acid or base by a stronger one, can also be satisfactorily dealt 
with if the dissociation constants are not too close to one another. 

S. I. L. 

Catalysis of Permanganate Titrations. Paul H. Seqnitz 
(7. Ind. Eng, Ghem,, 1920, 12, 1196—1197).—The addition of a 
small quantity of manganese sulphate solution considerably increases 
the rate of reaction between permanganate and hydrogen peroxide 
or sodium oxalate; the use of the catalyst does not affect the end¬ 
point of the titration. W. P. S. 

Apparatus for Gas Analysis by Absorption and Titration. 

R. S. Tour (Ghem. Met. Eng., 1920, 23, 1104—1106).—For deter¬ 
mining the volume of residual gas, after absorption of one con¬ 
stituent of a gas by a suitable reagent, a gas-volume compensometer 
may be used. The apparatus comprises a gas’ffask which can be 
connected at one end by means of a two-way tap either to the 
absorber or to one limb of a manometer, the other limb of which Is 
expanded into a compensometer and is completely enclosed by the 
gas ffask. The other end of the flask is connected with a reservoir, 
and two marks on the flask serve to indicate a zero and a convenient 
voliune for displacement. After the flask has been fllled with water, 
communication is established with the absorbing vessel, and the resi¬ 
dual gas is drawn in by discharging a certain quantity of water. The 
flas^ is then connected with the manometer, and the correction 
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factor, or the corrected volume at 760 mm., 0®, dry, is read off on 
the scale. The amount of the absorbed constituent in the original 
gas is calculated from 100 —7/r = F//22*4i7@, where 7 = the 
percentage of constituent, F=vol. in c.c. of residual gas, corrected 
to standard conditions, *7=valency of absorbed constituent, 
iV = normality of reagent, Q=c.c. of reagent used for titration. 
The apparatus gives an accuracy of ±0*5%. The use of a nomo¬ 
graph facilitates the graphical solution of the above equation. 
The methods of calibrating the apparatus to determine the com- 
pensometer constant and of graduating the manometric scale are 
described. W. J. W. 

^ Estimation of Chlorides in Blood. A. S. Wetmore (/. Biol. 
Chem,, 1920, 45, 113—118).—The sample of blood is collected in 
dry potassium oxalate, and the proteins removed by a precipita¬ 
tion of cupric hydroxide. An addition of calcium hydroxide 
powder to the filtrate is then made to remove the oxalate and most 
of the phosphate. After filtration, the chlorides are precipitated 
by adding an excess of standard silver nitrate solution, and the 
estimation made by titrating the excess with potassium thiocyanate. 

J. C. D. 

The Microchemical Reactions of Iodic Acid. G. Deniq^s 
(Compt, rend,, 1921, 172, 62—63. Compare A., 1920, ii, 388, 
555, 706, 751 j Bull, Soc, Pharm, Bordeaux, 1920, 211).—A claim 
for priority over Holland (this voL, ii, 57). W. G. 

Analysis of Mineral Sulphide Water. J. G. Fairchild 
(/. Washington Acad, ScL, 1920, 10, 559—565).—^The alkalinity 
of a water-containing alkali and alkaline earth hydrosulphides 
and hydrogen carbonates increases continuously with the escape 
of hydrogen sulphide or with the precipitation of sulphur. The 
acidity of calcium and magnesium chlorides towards the alkali 
sulphides is pronounced, but has less effect on the hydrogen 
carbonates. Although the addition of a small quantity of barium 
chloride solution to an ordinary carbonate water aids in the 
decomposition of the hydrogen carbonate ions, it has no such effect 
if the water contains a considerable quantity of alkali sulphides. 
A method proposed for the estimation of the carbon dioxide 
present as hydrogen carbonate and of volatile hydrogen sulphide 
consists in boiling a quantity of the water for five minutes in a 
rapid current of pure hydrogen, and absorbing the carbon dioxide 
and hydrogen sulphide in an ammoniacal solution containing 
cadmium chloride and barium chloride. This solution is then 
acidified with acetic acid, and the liberated carbon dioxide is 
collected; the hydrogen sulphide remains fixed as cadmium 
sulphide. W. P. S. 

Water Analysis. V. [Estimation of Sulphuric Acid.] 

L. W. Winkler (Zeitsch, angew, Chem,, 1920, 33, 311—312. 
Compare A., 1916, ii, 173; 1916, ii, 194, 448; 1917, ii, 601).--- 
An approximate estimation of sulphuric acid in potable waters 
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is obtained by observing the time taken by the clear liquid to 
develop the first signs of cloudiness when to 5 c.c. of the sample, 
acidified with 2*5 c.c. of 10% hydrochloric acid, 2*5 c.c. of 10% 
barium chloride solution are aaded. The test is conveniently 
carried out beside a blank in two test-glasses standing on a blact 
surface to facilitate observation, and the mg. of SO 3 per litre 
corresponding with the time are obtained either from the table 
given, or, preferably, by actual tests on dilute sulphuric acid solu¬ 
tions of known strength. The upper and lower limits of concen¬ 
tration for the purpose of this test are about 100 mg. and 10 mg. 
of SO 3 per litre, the corresponding times being five seconds and 
five minutes respectively, and the limits of error may be within 
5 mg. at the lower concentrations and 10 mg. at the higher con¬ 
centrations. For a gravimetric estimation of sulphates, it is 
generally necessary to concentrate by evaporalion unless large 
quantities are present, but inaccurate results are obtained unless 
calcium is first removed by precipitation with 0*5—1*0 gram of 
sodium hydroxide and 1—2 grams of sodium carbonate per litre, 
the precipitate being allowed to settle, and 1000 c.c. of the super¬ 
natant, clear liquid evaporated to dryness after acidification with 
hydrochloric acid. The residue is then dissolved in 25 c.c. of 
water, filtered from silicic acid, and the sulphuric acid estimated 
as previously described (A., 1^20, ii, 504). G. F. M. 

The Use of Permanganate in the Kjeldahl Method 
modified for Nitrates. I. K. Phelps (/. Assoc. Off. Agric. 
Cheifi., 1920, 4, 69—71).—In the estimation of nitrates by the 
modified Kjeldahl process with a sulphuric acid-salicylic acid mix¬ 
ture, the addition of potassium permanganate at the end of the 
boiling may cause the loss of nitrogen, and it should therefore be 
omitted. W. G. 

Investigation of the Kjeldahl Method for Estimating 
Nitrogen. I. K. Phelps and H. W. Daudt (/. Assoc. Off. Agric. 
(Jh&m.y 1920, 4, 72—76).—For the digestion in open flasks, 25 c.c. 
of sulphuric acid and 10 grams of potassium sulphate, or 8*2 grams 
of sodium sulphate, may be used without loss of ammonia. If the 
amount of acid is reduced to 15 c.c., the loss of ammonia is very 
small, but if the amounts of sulphates used are appreciably 
increased, losses of ammonia occur. The hydrolysis of refractory 
substances like pyridine zinc chloride is complete if the substance 
(0*4 gram) is boiled for two and a-half hours with a mixture of 
0*7 gram of mercuric oxide, 10 grams of potassium sidphate, and 
25 c.c. of acid in an open flask. 

The influence of the reagents and the apparatus on the accuracy 
of the modified Kjeldahl process is indicated, and in routine work 
the results should be controlled by blank experiments. W. G. 

Znfluence of Potassium Permanganate on Kjeldahl 
Nitrogen Estimations. Dokald C. Cooheaeb (J. lr \ d . Eng, 
Chem., 1920, 12, 1195—1196).—Comparative estimations of 
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nitrogen in feeding stuffs and faeces by the Kjeldahl method, with 
and without the addition of permanganate, showed that uniformly 
higher results were obtained when permanganate was used, pro¬ 
vided that the latter was added about ten seconds after the acid 
digestion mixture ceased to boil. W. P. S. 

Micro-estimation of ^Nitrogen in Agricultural Materials. 

W. Geilmann (/. Landw., 1920, 68, 235—249).—A description of 
a micro-method for the estimation of nitrogen in proteins, 
ammonium salts, etc., using only a few mg. for the estimation; the 
method consists essentially in a micro-Kjeldahl digestion, followed 
by the liberation of the ammonia formed either by steam distil¬ 
lation or by aspiration with a current of air after the mixture 
has been rendered alkaline. The ammonia is absorbed in A'/70- 
acid, and the excess of this is titrated with iV^/70-alkali solution, 
using methyl-red as indicator. W. P. S. 

Gasometric Estimation of Nitrogen and its Application 
to the Estimation of the Non-Protein Nitrogen of Blood. 

R. L. Stbhle (y. Biol. Ghem., 1920, 45, 223—228).—The first 
step is to treat the substance by the usual Kjeldahl digestion, after 
which decomposition with sodium hypobromite is carried out. 
The method is stated to possess certain advantages over the usual 
Kjeldahl method. J. C. D. 

lodometric Estimation of Amino-Nitrogen in Organic 
Substances. H. H. Willard and W. E. Cake (7. Amer. Chem. 
Soc., 1920, 42, 2646—2650).—The Kjeldahl method of estimating 
nitrogen can be hastened by adding solid potassium persulphate 
to the cold, charred solution of organic matter in concentrated 
sulphuric acid. Water must be excluded, otherwise some oxida¬ 
tion of ammonia occurs. The mixture is warmed carefully for 
about one minute until colourless, and then boiled to decompose 
excess of persulphate. The solution may now be cooled, diluted, 
rendered just alkaline, and the ammonia titrated by means of 
standard sodium hypobromite solution (compare Artmann and 
Skrabal, A., 1907, ii, 196). J. C. W. 

Estimation of Nitrogen Oxides in^ Gases. G. B. Tavlor 
{Ghem. Met, Eng., 1920, 28, 1112).—A 2-litre bottle is filled with 
the gas to be examined, oxygen being passed in if not present in 
sufiScient quantity to convert nitric oxide into peroxide, and the 
pressure and temperature are recorded. Twenty-five to fifty c.c. 
of 1*5% hydrogen peroxide solution, prepared by diluting the com¬ 
mercial 3% peroxide with an equal volume of water and neutral¬ 
ising with A/10-sodium hydroxide, are then added, and the mix¬ 
ture is shaken until the red colour of the gas disappears. After 
five minutes, the bottle is again shaken, and the solution is then 
titrated with A/10-sodium hydroxide, with methyl-orange as 
indicator. Percentage nitric oxide = 

224a/ {v{b - p/ 760)(273/ 273 +1)}, 
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where a=c.o. of iT/10-sodium hydroxide, «;=volume of the bottle 
in C.C., 6 =barometric pressure, p=pressure in the bottle before 
sampling, and ^ = temperature of gas. The formula is correct for 
nitric oxide concentrations up to 3%, where volume change, due to 
formation of nitrogen peroxide, may be neglected. If the 
temperature of th^ gas is much higher than normal temperature, 
a measured volume of water is add^ after the hydrogen peroxide. 
Then percentage nitric oxide = 

224a/ { (v - vf)(b - p -1£;/760)(273/273 + t) + 2*24a}, 
where vapour pressure of water at and volume of per¬ 
oxide plus water. W. J. W. 


Removal of Nitrates by means of Alcohol. 11. 

ScHNEiDEWiND (Chem, Met, Eng,, 1921, 24, 22).—In analytical 
processes which require the absence of nitric acid or nitrates their 
removal may be more conveniently effected by iq^ans of ethyl alco¬ 
hol than by the usual method of boiling down with sulphuric acid. 
For example, to a solution containing 20 c.c. of nitric acid and 
150 c.c. of water, 15 c.c. of sulphuric acid are added, and when 
nearly boiling 5 c.c. of ethyl alcohol are carefully run in from time 
to Jiime, until further addition no longer causes an evolution of 
nitrous fumes. The boiling is then continued to expel the excess of 
alcohol, and the resulting solutioft is sufficiently free from nitric acid 
to give no brown ring test, and not to oxidise hydrogen sulphide. 

G. F. M. 


Volatilisation Losses of Phosphorus during Evaporations 
of Phosphates with Sulphuric Acid or Fusions with 
Pyrosulphate. W. F. Hillebband and G. E. F. Lundkll (/. 
Amer, Chem, Soc,, 1920, 42, 2609—2615).—No volatilisation losses 
of phosphorus occur during evaporations of sulphuric acid solutions 
of phosphates, provided the evaporations are carried on at tempera¬ 
tures below 150® and stopped when fumes appear. Such evapora¬ 
tions are best performed over radiators. Volatilisation losses during 
evaporation of sulphuric acid solutions of phosphates are occasioned 
by (i) evaporation to complete expulsion of sulphuric acid, (ii) eva¬ 
poration at high temperatures, such as 200—260®, and (iii) unduly 
prolonged evaporation at temperatures above 150®. Evaporations 
involving only a drop or two of sulphuric acid, such as apply in 
silica treatments, do not cause measurable losses. Fusions with 
pyrosulphate in covered crucibles and at a dull red heat result 
in appreciable losses in the case of secondary phosphates, and 
may result in slight losses in the case of basic phosphates. Ortho- 
phosphoric acid and primary and secondary orthophosphates suffer 
conversion to pyro- and meta-phosphoric acid or phosphates when 
evaporated to dryness with sulphuric acid or fused with pyrosul¬ 
phate ; such " converted ** compounds must be subjected to re-con- 
verrion treatments before precipitation with molybdic acid or 
magnesia mixture. J. F. S. 
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General Method for the Detection and Estimation of 
Arsenic. £mile Kohn-Abrest (Compt. rend.^ 1920, 171, 

1179—1182).—The organic matter (animal organs, physiological 
fluids, or foodstuffs) is calcined with a mixture of magnesium oxide 
and magnesium nitrate, using 35 c.c. of a 20% solution of mag¬ 
nesium nitrate and 1 gram of magnesium oxide,’the mixture being 
first dried at 110® (compare Gautier and Clausmann, A., 1917, 
ii, 421). After calcining, the residue is extracted with dilute sul¬ 
phuric acid and the extract is transferred to a Marshes apparatus 
for the estimation. As an alternative the ash is extracted with 
dilute hydrochloric acid, the extract being heated on a water-bath 
with potassium iodide, and the iodine liberated titrated with a 
standard thiosulphate solution. The liquid is then made alkaline 
w'ith sodium hydrogen carbonate, and the arsenite present is titrated 
with standard iodine solution. The second titration gives a measure 
of the arsenic present. W. G. 

Estimation of Arsenic in Neosalvarsan [Salvarsan, etc.]. 

A. Kircher and F. von Ruppert {Ber. Deut, pharm, Ges., 1920, 
80, 419—421).—From 0*2 to 0*3 gram of salvarsan (or its deriv¬ 
atives) is boiled with 20 c.c. of sulphuric acid and 15 grams of 
potassium sulphate in a 500 c.c. round flask fitted with a tube 
preferably ground in at the neck, and bent downwards to terminate 
in a bulb absorption tube containing a little water. When all the 
organic matter has been destroyed, the absorption bulb and tube 
are rinsed out into the flask and the liquid is diluted to about 
250 c.c, boiled for five minutes to expel sulphur dioxide, partly 
neutralised with sodium hydroxide, and dilute iodine solution added 
drop by drop in presence of starch to oxidise the last traces of 
sulphur dioxide. The solution is then decolorised with a few 
drops of thiosulphate, and after saturation with powdered sodium 
hydrogen carbonate, the arsenious oxide is titrated with i\^/10- 
iodine (1 c.c. =0*003748 gram As). It is advisable to perform a 
blank experiment at the same time as a check on the purity of the 
reagents G. F. M. 

[Estimation of Arsenic Trihydride.] f^. Thoms and L. Hksr 
(Ber. Deut. pharm, Ges,^ 1920, 30, 483—489).—See this vol., 
ii, 110. 

Estimation of Arsenic and Phosphoric Acids in the 
Presence of Lar^e Amounts of Salts. VI. Applications. 

L. Debourdeaux (Bull. Sci. Pharmacol., 1920, 27, 424—435. 
Compare A., 1920, ii, 770).— Estimation in the Presence of Alkali 
and Alkaline-earth Chlorides. —When 3% or more of alkaline-earth 
chlorides are present, the solution is rendered neutral to phenol- 
phthalein by cold sodium hydroxide solution (D 1*3), the precipi¬ 
tate is filtered, and washed with a solution of barium, strontium, or 
calcium nitrate (depending on which of these alkaline earths is 
present in the precipitate) (200 c.c. of a 6% solution, plus 6*5 c.c., 
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7*5 C.C., or 5 c.c. respectively of sodium hydroxide solution [D 1*31, 
the whole being made to a litre with water). The precipitate is 
dissolved in nitric acid, occluded chlorides are precipitated by silver 
nitrate, and the phosphoric and arsenic acids in the filtrate are pre¬ 
cipitate by an excess of silver nitrate, as described previously (loc, 
cit,). Errors of 4-0*03 to +0*30% are reported. When alkali 
chlorides are present in excess, the neutralised solution is treated 
with sufiScient 6% barium nitrate solution to precipitate the arsenic 
and phosphoric acids as the tribasic salts, together with an excess 
equivalent to 16 grams of hydrated barium hydroxide per litre; 
sodium hydroxide (D 1*3), equivalent to one-thirtieth of the barium 
nitrate used, is also added. The precipitation is effected on a boil¬ 
ing-water bath during one hour. After being cooled, the precipitate 
is collected, washed with the barium nitrate solution described above, 
and the estimation completed as usual. 

Estimation in the Fresence of Ammonium Chloride, —^The solu¬ 
tion of sodium arsenate or phosphate containing ii’mmonium chloride 
is treated on a water-bath with an excess of nitric acid, and then 
evaporated to dryness. The residue is dissolved in a little water and 
nitric acid, traces of sulphuric acid and hydrochloric acid are 
removed by barium nitrate and silver nitrate, and the arsenic or 
phpsphoric acid in the filtrate is estimated as described, the error 
being 4 - 0*01 to 4 - 0 * 18 %. 

Estimation in the Presence of Mixtures of Sulphates and Alkali 
Chlorides, —Sulphuric acid (D 1*8) sufficient to liberate the chlorine 
as hydrochloric acid is added, and then as many c.c. of nitric acid 
(D 1*4) as are equal to one and a-half times the weight of the sul¬ 
phuric acid used, the solution is evaporated to dryness, and then 
again with nitric acid to expel all the hydrochloric acid, and the 
estimation is made with the residue as described above. 

Estimation in the Presence of Chromates, —^Five % calcium nitrate 
solution is added sufficient to precipitate the arsenic or phosphoric 
acid as the tribasic salt, and an excess equivalent to saturation with 
calcium hydroxide; sodium hydroxide solution is then added equiva¬ 
lent to one-thirtieth of the calcium nitrate solution used. The mix¬ 
ture is diluted to 1500 c.c., heated on the water-bath for one hour, 
and filtered hot; the precipitate is washed with the alkaline calcium 
nitrate solution described above, returned to the precipitation flask, 
dissolved in 1200 c.c. of water and 20 c.c. of nitric acid, and repre¬ 
cipitated by the alkaline calcium nitrate solution, this procedure 
being repeated until the precipitate is white and the mother liquor 
gives but a faint reaction of a chromate. The arsenic or phosphoric 
acid in the precipitate is then estimated as usual, with an error of 
4-0*11 to 4 0*22%. Chemical Abstkacts. 

New Micro-combustion Furnace for Carbon, Hydrogen, 
and Nitrogen Estimations. W. Dautwitz {Chem, Zeit.j 1920, 
44, 963).—The apparatus, including absorption stands, is mounted 
on a board covered with “Eternite,” and is movable as a whole. 
The combustion tube, which is of the dimensions recommended by 
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Pregl, is heated from the sides by gas jets from two parallel gas 
tubes situated on either side of and slightly below it. These tubes 
are supplied with gas from three Bunsen burners which are fixed to 
the board and so constructed as to support the furnace. The part 
of the combustion tube containing the packing rests on an asbestos 
trough, and is covered by a chamber with a slot at the top for the 
escape of furnace gases. The number of gas jets in use can be con¬ 
trolled at will by means of a special tap. The apparatus can be 
used for the estimation of nitrogen as well as for ordinary combus¬ 
tions. J. H. L. 

An Aid in the Estimation of Silica, S. R. Scholes (Chem, 
Analyst, 1920, 29, 22-^23).—small amount of methyl-orange is 
added to the acid liquid before evaporation. This serves as an indi¬ 
cator to ensure acidity, and dyes the gelatinous solid as it separates 
from the solution. Every particle becomes coloured, and is less 
likely to be lost. Chemical Abstracts. 

Potassium Hydrogen Oxalate as a Standardiser in 
Alkalimetry. YOkichi Osaka and Kin.ti And6 (7. Tokyo Chem. 
Soc., 1920, 41, 945—951).—Potassium hydrogen oxalate is used 
conveniently as a standardiser in alkalimetry, and can be easily 
prepared by dissolving 86 grams of crystallised normal oxalate 
and 57 grams of oxalic acid in 500 grams of water. The solution 
is allowed to crystallise at 25—60® for forty-eight hours, the 
crystals filtered with the aid of suction, and washed three times 
with 50 c.c. of water at 50®. . K. K. 

Estimation of Potassium by the Lindo-Gladding Method. 

H. C. Moore and R. D. Caldwell (7. Ind. Eng. Chem,, 1920, 12, 
1188—1189).—In the presence of sodium salts, low results are 
obtained when the potassium platinichloride is washed with 80% 
alcohol, although potas^sium platinichloride is equally insoluble in 
80% and 95% alcohol. The deficiency appears to be due to the 
solvent action of sodium salts in alcoholic solution, and not to the 
lower strength of the alcohol itself. W. P, S. 

Analysis of Leucites and Leucitic Minerals. G. Tommasi 
(A77n. E. Siaz. Agrar, sperim., 1917—1919, TI, 9, 95—106).— 
The author desciibes a method for the estimation of potassium in 
leucites and rich leucitic minerals, the mineral being first brought 
into solution by treatment with hydrochloric and nitric acids. 
[See also 7. Soc. Chem. Jnd., 1921, February.] T. H. P. 

The Estimation of Calcium in the Presence of Phos¬ 
phates. J. F. Brbazbale (7. Assoc, Off. Agric. Chem., 1920, 4, 
124—134).--For the estimation of calcium in material, such as 
plant ash, if manganese is absent, the ash is dissolved in dilute 
hydrochloric acid, the solution boiled, and made slightly alkaline 
with ammonia. A saturated solution of oxalic acid is then added 
until the liquid is just acid. This acid will dissolve the phosphates 
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of iron and magnesium, and convert the calcium phosphate into 
calcium oxalate. The solution ie again made alkaline with 
ammonia, and then just acid with oxalic acid. The calcium 
oxalate is collected in the usual way, and the calcium is estimated 
either gravimetrically or volumetrically. If manganese is present, 
it will be precipitate as oxalate along with the calchim oxalate. 
In this case, the precipitate^ after being collected and washed, is 
dissolved in excess of hydrochloric add, the solution is made 
alkaline with ammonia, and a little ammonium oxalate is added. 
The calcium is precipitated as oxalate, whilst the manganese 
remains in solution. 

Calcium oxalate is not soluble in oxalic acid solution at the 
ordinary temperature, but is appreciably soluble in boiling 30% 
acid. It is not soluble in solutions of ammonium or sodium salts 
in the presence of oxalic add, but it is markedly soluble in solu¬ 
tions of sodium nitrate, chloride, or sulphate alone at the ordinary 
temperature, and still more so in their boiling ipolutions. W. G. 

Stabilisation and Standardisation ol Thiosulphate 
Solution for the Copper Assay. A. H. Low (Chem. Analyst, 
1920, SO, 18—19).—The standard solution will keep almost 
indefinitely if stored in amber-glass bottles and treated with about 
6* grams of sodium hydroxide per litre to neutralise any carbonic 
acid present. It is standardised against the ordinary perman¬ 
ganate solution (the iron value x !• 139= the copper value). About 
35 c.c. of the permanganate solution are added to 150 c.c. of 
water, 5 c.c. of glacial acetic acid, and 6 c.c. of 50% potassium 
iodide solution, the liberated iodine is titrated with the thio¬ 
sulphate solution until the colour is faint, starch and 2 c.c. of 
silver nitrate solution (about 4 grams per litre^ are added, and 
the titration is completed. The yellow colour oi the silver iodide 
produced destroys the purple tinge of the mixture, and the delicacy 
of the end-point is thus enhanced. 

This method of standardisation is rapid, and is recommended 
as being possibly more accurate than that based on the use of 
metallic copper. Chemical Abstbacts. 

lodometric Estimation of Copper. Peter Klason {Svensk 
Kem. Tidskrift, 1919, 31, 211—220).—^The iodometric methods 
of estimating copper have been critfcally examined with the view 
of using one for the estimation of sugars after reduction by 
Pehling's solution. Moser’s results are confirmed (A., 1905, 
ii, 64). Low’s method is inaccurate, because (1) the nitrite, which 
is not completely removed, causes interference; (2) the acetic acid 
used is insufficient to decompose the complex copper compounds 
formed; and (3) the presence of ammonium acetate interferes 
with the titration. The following modification gives good results. 
The copper solution, containing hydrochloric acid and nitrite, is 
neutralised with concentrated ammonia until the colour has passed 
through yellow and brown to blue. The brown colour is restored 
by adding 2 c.c. of acetic acid, the volume of the solution is reduced 
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to 6 c.o. by boiling, 50% potassium iodide is added, and then water, 
so that tne solution contains not less than 100 mg. of copper in 
30 c.o., and the solution is then titrated with thiosulphate. In 
eight experiments, the largest difference between the volume of 
copper solution used and the titration is 0*08 c.c. 

Chemical Abstracts. 

Volumetric Estimation of Mercury. A. H. Low {Ghem. 
Analyst, 1920, 29, 13—14).—^The mercury is precipitated as the 
sulphide, the well-washed precipitate is rinsed with as little hot 
water as possible into a flask, boiled with 5—6 c.c. of concentrated 
sulphuric acid and not more than 0*6 gram of solid potassium 
permanganate until the mixture fumes strongly, the heating is 
discontinued, and solid oxalic acid is added slowly until the man¬ 
ganese dioxide has disappeared. The mixture is again heated 
until it fumes strongly, and diluted, after cooling, with about 
100 C.C. of water. The solution, which should be quite clear, is 
treated with the ferric indicator and titrated with iV'/10-thio¬ 
cyanate (1 c.c. =0*01 gram of mercury). The method is satis¬ 
factory in the absence of chloride or bromide. 

If the sulphide stain on the filter paper is worth recovery, th^ 
wet paper is warmed on a watch-glass with solid permanganate 
and dilute sulphuric acid (1:1), and the soluble mercury salt 
rinsed into the flask containing the balance of the sulphide. The 
filter paper should now be quite clean after treatment with oxalic 
and sulphuric acids. Chemical Abstracts. 

Estimation of Mercury in the Brain. Hans Hlsgkn 
{Biochem. Zeitsch., 192(1, 112, 1—22).—See this vol., i, 145. 

Detection of Manganese in Presence of Phosphates. 

Th. Sabalitschka and W, Erdmann {Ber. Deut, 'pharm, Ges., 
1920, SO, 443—445. Compare A., 1920, ii, 334, 389, 774, 775). 
—^A further criticism o^^ Schmidt's method [loc. cit,). In presence 
of an excess of barium phosphate, manganese is completely pre¬ 
cipitated as phosphate by excess of ammonia, and in the further 
examination of the precipitate, after removal of the phosphoric 
acid, a flocculent precipitate of manganese oxalate is obtained with 
ammonium oxalate, which is very liable to be mistaken for calcium. 
In presence of calcium phosphate, some of the manganese is pre¬ 
cipitated in a similar way by ammonia, whilst the rest remains in 
solution with the zinc in the normal fashion. It is further pointed 
out that only by leading hydrogen sulphide into the ammoniacal 
solution, and not by the simple addition of ammonium sulphide, 
is manganese precipitated entirely as sulphide from its solutions 
in presence of phosphates or oxalates. G. P. M. 

The Precipitation of Tin by Iron. N. Bouman {Bee, trav, 
chim.y 1920, 39, 711—714. Compare A., 1920, ii, 647).—^A reply 
to Kolthoff (A., 1920, ii, 763), in which the author presents certain 
new experiments in support of his views. W. G. 
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Gravimetric Estimation of Bismuth as Phosphate and 
its Application to the Analysis of Ores. W. R. Schoelieb 
and E. P. Waterhouse {Analyst, 1920, 46, 436—439).—^The cold 
nitric acid solution of the bismuth salt (which should be free from 
chloride) is treated with ammonia until a slight permanent pre¬ 
cipitate is formed; 2 c.c. of concentrated nitric acid are then 
added, the mixture is boiled, and 10% diammonium phosphate 
solution is added slowly, about 60 c.c. of this solution being 
required for 0*4 to 0*5 gram of bismuth. The mixture is diluted 
with boiling water to 400 c.c., the precipitate collected after fifteen 
minutes, washed with hot 3% ammonium nitrate solution contain¬ 
ing a few drops of nitric acid per litre, dried, and ignited at a 
low temperature. The weight of the precipitate is multiplied by 
0*6965 to obtain the amount of bismuth. A process for the 
estimation of bismuth in ores is also described in detail; in this 
method, the bismuth is precipitated by treating the hydrochloric 
acid solution with iron wire; copper, arsenic, and antimony are 
removed ’subsequently by extracting the mixed sulphides with 
sodium cyanide and sulphide solution, and the bismuth is then 
converted into phosphate and weighed as such. W. P. S. 

The Volumetric Estimation of the Methoxyl Group. 

J. Troeger and E. Tiebe {Arch, Pharm,, 1920, 268, 277—287).— 
The demethylation of cusparin^ by means of dry hydrogen chloride 
(Troeger and Muller, A., 1915, i, 447) is quantitative in respect 
both of the pyrocusparine and of the methyl chloride produced. 
Experiments have therefore been performed to ascertain how far 
this method may be generalised. The material (0*1 gram), in a 
boat, is placed in a tube surrounded by a mantle, fitted with an 
observation window and a thermometer. Air having been displaced 
by dry hydrogen chloride, the apparatus is heated until bubbles 
of gas are seen to be escaping from the substance. The methyl 
chloride so produced is collected in a nitrometer, most suitably 
over 30—35% sodium hydroxide solution, which only absorbs 
0*3 c.c. of the gas per hour, as against 7*0 c.c. by water. In order 
to conserve the alkali, a T-piece is fitted between the decomposi¬ 
tion tube and the nitrometer, through which the gas used to dis¬ 
place air is allowed to escape. It is unnecessary to correct for 
the vapour tension of water, but allowance must be made for 
absorption of the gas, as just indicated, and for the presence of 
air, which originates from the concentrated acid used to generate 
the hydrogen chloride. This is determined as the unabsorbed 
residue when the gas collected is transferred to a eudiometer over 
water. The results obtained with a number of alkaloids, whilst 
not absolutely accurate, gave a clear indication as to the number 
of methoxyl groups present, but with compounds, for example, 
anisic acid, which volatilise below the temperature necessary, the 
results are, naturally, valueless Whilst the Zeisel method is not 
applicable to compounds containing sulphur, the present method 
gives an approximate value in the case of galipinesulphonic acid, 
although not in another instance. J. K. 
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Tables giviag Alcobolic Strength from the Speeiflc 
Gravity, u. From 26% to 60% of Ethyl Alcohol by 
Weight. G. Tommasi (Ann, B. Staz. Chim» Agrar, sperim., 
1917—1919, II, 9, 37—74).—The tables given show the per* 
centages of ethyl alcohol by weight and by volume (at 15°), and 
the number of grams of alcohol in 100 c.c. at 16°, for the specific 
gravities of aqueous-alcoholic solutions determined at a number of 
different temperatures ranging from 10°/15° to 25°/15^ ^ ^ 

A Volumetric Method for Estimating several Sugars in 
the Presence of each other. Th. vox Fbllenberg (Mitt. 
Lebensm. Hyg.^ 1920, 11, 129—153).—method applicable to 
the estimation of raw sugar, invert-sugar, dextrose, maltose, and 
lactose when three are present in the same solution is proposed. 
It is based on the action of a weak and a strong inversion and a 
decomposition with sodium hydroxide of the various sugars present, 
with subsequent reduction of a copper solution, followed by an 
iodometric titration of the cuprous oxide formed. For details of 
calculation and procedure the original must be consulted. 
Examples of its application to infant foods, fondant filling, com¬ 
mercial glucose, and malt bonbons are given. 

Chemical Abstracts. 

Detection of Formic Acid in Acetic Acid. M. Polikski 
{Ghem. Analyst, 1920, 29, 4).—Formic acid is easily oxidised by 
a mixture of sulphuric and chromic acids, which does not attack 
acetic acid. Twenty c.c. of the sample, containing not more than 
6—8% of acetic acid (if it is concentrated, the sample must be 
diluted ivith water to prevent reduction of the chromic acid by 
propionic acid or other impurities), are mixed with 20 c.c. of con¬ 
centrated sulphuric acid and 2—3 c.c. of 50% chromic acid solu¬ 
tion. If formic acid is present, carbon dioxide is evolved and 
green chromic sulphate formed. Chemical Abstracts. 

Naphthalenesulphouic Acids. III. Alternative Method 
for the Detection of Naphthalene-2 ; 7- and -1:6-disulphonic 
Acids. Joseph A. Ambler (/. Ind. Eng. Ghem., 1920, 12, 
1194—1195. Compare this voL, ii, 68).—A portion of the acetone- 
insoluble dry salts of the acids is boiled with 5 c.c. of a mixture 
of 4 volumes of 95% alcohol and 1 volume of water, the solution 
is filtered, and the filtrate cooled; the i8-naphthylamine salt of the 
2:7-disulphonic acid crystallises from the solution. Another por¬ 
tion of the dry salts is covered with water, boiled, and the mixture 
titrated with A^/1-sodium hydroxide solution; the mixture is 
filtered, and the filtrate evaporated to dryness. The dry residue 
is dissolved in twice as much water as the volume of A"/1-sodium 
hydroxide solution used, and the solution treated with an equal 
volume of concentrated sulphuric acid. The sodium salt of the 
naphthalene-1:6-disulphonic acid crystallises gradually from the 
cooled mixture, whilst the 2:7-acid remains in solution. 

t W. P. S. 
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Determination of the Refraction of Dissolved Substances, 
particularly Colloidal Substances. Bobbrt Wintoen (Kollotd 
Zeitsch,, 1921, 28, 6—6).—The author discusses the discrepancy 
found by Lifschitz and Beck (A., 1920, ii, 205) between their 
results for the refraction of certain colloidal solutions and those 
previously published by the author (A., 1915, ii, 751). It is 
shown that an error in has the greatest effect on the accuracy 
of the results, and assuming maximum errors for the values of 
p, di, and the author has calculated the iiefractions of the 

colloidal solutions previously measured. The experiments have all 
been repeated, ana a further set of results obtajined which agree 
with previous measurements better than the vMues calculated on 
the basis of the maximum errors. J. F. S. 

The Series Spectra of the Elements. A Lecture delivei-ed 
before the German Physical Society, April 27th, 1920. N. Bohr 
(Zeitsch, Physik, 1920, 2, 423—470).—The author reviews the 
present state of knowledge coilfcerning the origin of spectral series. 
The application of the quantum hypothesis to the nuclear concep¬ 
tion of the atom, combined with the assumption of a series of 
stationary conditions of the electronic orbits, has afforded a com¬ 
pletely satisfactory explanation of the origin of the hydrogen 
spectrum. Radiation is emitted when the electron is displaced 
from one of the assumed stationary orbits to another, and the 
frequencies and the intensities of the spectral lines calculated are 
in strict accord with observation. The spectral series of lines of 
any elements of higher atomic number than hydrogen arQ all of 
frequencies v, such that v is given by the relation first advanced 
by Rydberg and Ritz, namely, v=fjir(n") - where n' and 

n'f are whole numbers, and and two functions the limits of 
which, when n' and ti" are large, are zero. The complete spectrum 
is derived from this expression by the combination principle of 
Ritai, every possible combination of being sub¬ 

stituted in the expression. An explanation of the origin of the 
principal series, the sharp subordinate series, and the diffuse sub¬ 
ordinate series of lines in the case of sodium is advanced by the 
« consideration of a series of stationary conditions of the electronic 
orbits for which n and k are whole numbers. The assumptions 
of the theory are supported, not only by the emission spectra of 
the elements, but by the phenomena of selective absorption, the 
production of spectra by electronic bombardment of the atoms, 
and the phenomena of resonance spectra, as investigated by Wood 
and Strutt in the case of sodium vapour. The production of 
spectra and of ionisation by electronic impacts, first studied bv 
Franck and Hertz, are in conformity with the assumptions of the 

VOL. oxx. ii. 8 
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theory. The later work of Davis and Goucher, and similar experi¬ 
ments, afford direct evidence for the reality of the stationary con¬ 
ditions assumed in the theory developed. The author has recently 
investigated the effects of disturbing forces exerted on the electrons; 
as these are exhibited by the series of lines emitted bv the element, 
in the case of hydrogen. Examining the effect in the case of the 
hydrogen atom, a result is obtained for the resultant series of 
spectral lines corresponding exactly with the result deduced by 
Epstein and Schwarzschild for the Stark effect in the hydrogen 
lines. The state of polarisation of the radiation in the Stark 
effect, as determined by Epstein, is likewise in accord with the 
dedu^ions of the principle of correspondence. The application of 
this principle to the intensities of the various components has been 
studied by Kramers. The author proceeds to the consideration 
of the effect of a uniform magnetic held on the hydrogen lines, 
and likewise the effect of a small disturbing centrally symmetrical 
field of force on the hydrogen spectrum. It is pointed out that 
in this treatment, the specification of the stationary states does 
not correspond exactly with that of Sommerfeld, Epstein, and 
Debye. The effect of external forces on the fine structure of the 
hydrogen lines results, in general, in the stationary conditions 
being no longer sharply defined, the lines consequently losing their 
sharp definition. When the disturbing field is simple in character, 
this IS not so. The mathematical development of the series spectra 
of the elements other than hydrogen is complicated, owing to the 
interaction of the various electrons. Keference is made to the 
work of Sommerfeld and Rubinowicz. Stark has studied a new 
series of combination spectrum lines, analogous to the combination 
tones of acoustics, produced by subjecting the radiating atoms to 
an intense electric field. The spectrum of helium comprises two 
series of lines, one a series of single lines and the other a series 
of doublets. The two series arise owing to mutual actions and 
reactions of the respective electrons in their orbits, whereby the 
respective orbits are perturbed. These disturbances have been 
investigated by the author and Kramers. The analytical difficulties 
become accentuated when atoms of still higher atomic numbers are 
being considered. J. S. G. T. 

The Development of the Rdntgen Spectral Series with 
Increasing Atomic Nurober. W. Kossbl {Zeitsch. Phystk, 
1920, 2, 470—480).—critical discussion of the nature and origin 
of the characteristic E, L, M, and N Z-radiation spectra of 
the elements. In general, the square roots of the respective 
characteristic frequencies are linearly related to the respective 
atomic numbers of the elements. These linear relationships, how¬ 
ever, exhibit discontinuities corresponding to certain atomic 
numbers. The discontinuity in the case of the K-radiation corre¬ 
sponds with the atomic number 2 (He). In the cases of the Z- 
and AT-radiations, the respective discontinuities correspond with 
the atomic numbers 11 (Na) and 18 (Ar). The author concludes 
that in the case of neon, the mechanism of the second innermost 
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electron, and in the case of argon, the mechanism of the third 
innermost electron, is the source of the softest radiation. 

J. S. G. T. 

Influence of an External Field on the Rotation Spectrum. 
Analogy to the Stark Effect. Gbbhard Hbttneb {Zeitsch, 
Phyaik^ 1920, 2, 349—360).—On the assumption that a gaseous 
molecule possesses an electric moment, the author shows mathe¬ 
matically that, on Bohr's theory, an external electric field should 
produce a displacement and a multiplication of the spectrum lines 
due to the rotation of the molecules. The calculated effect should 
be readily detectable by means of Imes' apparatus in the short¬ 
wave ultra-red absorption lines in the cases of hydrogen chloride, 
bromide, and iodide. ^ J. S. G. T. 

Influence of an Electrical Field on 11^ Fine Structure 
of the Hydrogen Lines. H. A. KramIrs (Zeitsch. Physik, 
1920, 3, 199—223).—Mainly a theoretical paper, in which the 
structure of the hydrogen lines is considered from the point of 
view of the relativistic Stark effect. The components of a given 
line in a weak electric field are split into one or more sharp, 
f)olarised components, which are displaced proportionally to the 
square of the force. New components thereby appear the intensity 
of which increases proportionally to the square or higher power 
of the electrical force. The components remain sharp and 
polarised with increasing field intensity, and eventually come 
more and more into the positions of the components demanded by 
the unrelativistic Stark effect. The distance of these components 
from the unresolved line increases proportionally with the first 
power of the field intensity. J. F, S. 

The Regularity in the Stark Effect on the Spectral Lines 
of Hydrogen and Helium. Usaburo Yobhida {Mem, Coll, Set, 
Kyoto^ 1920, 4, 187—199).—theoretical paper in which results 
of experiments on the Stark effect on hydrogen and helium lines, 
recorded in previous papers (A., 1918, ii, 253; 1919, ii, 126, 379), 
are discussed. Equations are obtained connecting the displace¬ 
ment, in wave number, of a component with the strength of the 
electric field, the term number of the series, and the integral 
number of the component. In the case of the hydrogen lines of 
the Balmer series, the lines and fit the equations 

well, but in the case of there is some divergence with a few 
of the components. In the helium series, agreement between the 
observed displacements and those calculated from the equations 
is sometimes good, but there are many gaps in the observed 
components for some of the lines. It is noteworthy that the 
equations for both hydrogen and helium series contain the same 
constant, 0*673, which is nearly equal to that, 0*660, found by 
Epstein, theoretically, for the Balmer lines (jPhyaihal, Zeitseh,, 
1916, 17, 148). E. H. R. 

6—2 
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Spoetrom of CUorine. I. Emission and Absorption 
Spectra. Masamichi Kimuba and Miisuharu Fukuda {Mem. OolL 
Sc%. Kyoto^ 1920, 4, 166—158).—^Using a tube with electrodes of 
sodium chloride or another metallic chloride, a photographic com¬ 
parison of the emission and absorption spectra of chlorine was 
made. The emission band becomes intense as the region where 
the absorption gets strong is approached; in the yellow to red 
region, where the gas is very transparent, the band emission is 
very faint, whereas in the opaque blue to violet region the band 
emission is very strong. There is thus a general correspondence 
between the two spectra, though they are not exactly comple¬ 
mentary. E. H. B. 

Spectrum of Chlorine. II. The Influence of Magnetic 
Fields on Spectral lines of Chlorine. Masamichi Kimuba 

and Mitsuhaeu Fukuda {Mem, Coll, Set, Kyoto, 1920, 4, 
159—161).—The magnetic separation of single lines in the chlorine 
spectrum was examined, using tubes similar to those employed for 
examining the bromine spectrum (below) provided with salt 
electrodes. Photographs were taken with field strengths varying 
from 2000 to 6000 gauss. The lines examined were AA4781, 
4786, 4794, 4896, 4904, 6078, 5218, 5221, and 5392. All the lines 
except A 4786 gave magnetic triplets of wider specific separations 
than that of a normal triplet. The separation was proportional to 
the strength of the magnetic field in each case. E. H. B. 

Spectroscopic Confirmation of the Isotopes of Chlorine. 

A. Kratzer {Zeitsch, Fhysik, 1920, 3, 460—465).—The influence 
of the mass of the nucleus on the term of the line and band spectra 
has been theoretically investigated, and it is shown that the iso¬ 
topes can be differentiated in the part due to the nucleus vibration 
and in favourable circumstances also in the rotation part. The 
measurements of the oscillation-rotation bands of hydrogen chloride 
due to Imes {Astrophys J,, 1919, 60, 251) are in comiflete accord¬ 
ance with the theory. J. F. S. 

Doublets of the K Series of the Rdntgen Spectra. Nils 

Stensson {Zeitsch. Physik, 1920, 3, 60—62) —The doublets of the 
K series of the Bontgen spectra have been measured for the 
elements from chlorine to copper with the exception of manganese. 
The values for the frequency difference of Kay^ are tabulated and 
compared with the Av values calculated by the Sommerfeld formula 
{Ann. Vhysik, 1916, [iv], 61, 1), when it is found that the experi¬ 
mental values are always larger than the calculated values. This 
divergence is particularly marked in the case of the elements vanad¬ 
ium to nickel. The frequency differences of Aaja 4 measured, 
but on account of the faintness of the photographs an accuracy of 
not greater than 0*1% is obtained. J. F. B. 

The Spectrum of Bromine. I. line and Band Spectra, 
linee of Arc and Spark Tsrpes, and the Relations between 
the Lines. Masamichi Kimuba {Mem. Coll. 8ci. Kyoto, 1920, 4, 
127—138),--For examining the spectrum of bromine an ordinary 
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Geisler tube wa$ unsuitable, and a special type of tube was con¬ 
structed in which metallic bromides were used as electrodes. Silver 
bromide was the best salt for this purpose, but sodium or potassium 
bromide was sometimes employed. The colour of the light varied 
with the vapour pressure and current density. , With a very low 
pressure, the light from the capillary part of the tube was bluish- 
green and from the wider part chamois-yellow, but with increasing 
pressures the capillary light became deep pink, whilst a pink glow 
w^as diffused from the wider part. The spectra from these different 
kinds of glow were photographed and the lines tabulated. The 
intense lines of the blue spectrum lie under \ 4800, but in the pink 
spectrum they extend over the entire visible range. The strong 
lines characteristic of the pink spectrum are at AA 6632, 6560, 6351, 
6150, 4478, 4473, but a number of other intense lines in the blue 
region are common to both blue and pink glows. The spectra of 
the pink glow from the capillary and wide portions of the tube are 
not precisely similar, whilst the chamois-yello)NijJ<lB:low from the wide 
tube shows*a mixed line and banded spectrum. The banded portion 
extends from about \ 5000 to X 6600, and has a fluted appearance 
similar to that of the iodine banded spectrum. A comparison of 
the banded spectrum with the absorption spectrum of bromine 
shows that these do not correspond, but further discussion of this 
point is reserved until mor^ experiments have been made. The 
stronger lines in the pink spectrum are considered to be of the arc 
type, whilst the lines which are enhanced in passing from the 
pink to the blue glow are of the spark type. The lines of the arc 
type when plotted according to their frequencies fall into a number 
of well-marked groups of equal widths, and between pairs of lines 
in adjacent groups there is found a nearly constant frequency 
difference. E. H. B. 

The Spectrum of Bromine. II. Line Structures and 
the Zeeman Effect. Masamichi Kimuba (Mem. Coll Set. Kyoio^ 
1920, 4, 139—149).—The structures of a number of lines in the 
bromine spectrum were examined, using a 40-plate echelon grating. 
At least twelve lines between X 6632 and X 4674, all of the arc 
type, were found to have complex structures. The influence of the 
magnetic field on the complex lines AA6632, 6560, 6351, and 6150 
ivas studied. Though all havine: a similar structure, the lines were 
not all similarly affected. In all cases satellites were very sensitive 
to the action of the field. In a strong magnetic field they always 
gave triplets. The Zeeman effect was also studied on a number 
of single lines, between AA5600 and 4600; they all showed mag¬ 
netic triplets with wider separation than that of the normal 
triplet. E. H. R. 

The Distribution of Chained Ions in the Path of an 
Electric Discharge through a Tube containing Bromine 
Vapour • Masamichi Kimuba (Mem, Coll Sci. Kyoto^ 1920, 4, 
151—163).—Adopting Stark's view that the emission centres of 
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spectral lines of spark type are doubly or triply charged atomic 
ions, and that lines of the arc type are emitted by singly charged 
atomic ions, the distribution of the different kinds of charged ion 
in the bromine spectra previously described (preceding abstracts) is 
discussed. E. H. R. 

Arc and Spark Lines of Iodine. Masamichi Kimura (Mm. 
Coll. 8ci. Kyoto, 1920, 4, 167—168).—The effect on the spectrum 
of iodine of constricting a portion of the discharge tube was 
studied, and it was found that in the light emitted from the con¬ 
stricted portion of the tube, the spark lines were enhanced, whilst 
those of the arc type were suppressed. The spark lines intensified 
were those corresponding with XX5178, 5186, 6199, 5216, 5678, 
5690, 5710, 5739, 5950, 6075, whilst those of the arc type sup¬ 
pressed were XX 4862, 4897, 4917, 5119, 5235, 5894, and others. 
Similar changes of the intensity of distribution in the spectrum 
were brought about by sending condensed discharges through an 
iodine tube having no constricted portion. As the discharge 
became heavy, the maximum intensity was displaced towards the 
short wave-length side of the spectrum. E. H. R. 

Electrical States of Iodine Vapour when Emitting Line 
and Band Spectra. Komataro Makino (Mem, Coll Sci. Kyoto, 
1920, 4, 169—171).—^The emission of line or band spectra by iodine 
vapour under the influence of an electric discharge depends on the 
width of the discharge tube and the current density. XJsing a glow 
oscilloscope and a falling-plate camera, the instantaneous current 
strengths in partial discharges emitting the line and band spectra 
of iodine were compared, and it was found that the current in a 
partial glow giving the line spectrum is about three times that of 
the band discharge. Potential gradients in the path of the dis¬ 
charges were also measured, and it was found that the energy 
required to emit spark lines is five or six times that required for 
the band spectrum. E. H. R. 

Ultra-red Rotation Spectra of the Hydrogen Haloids. 

A. Kratzer (Zeitsch. Physih, 1920, 8, 289—307).—A theoretical 
paper in which it is shown that it is probable that the missing line 
in the centre of the band of the rotation-oscillation bands is due 
to the quantum spring 1 —> 0 for emission and 0 —> 1 for absorp¬ 
tion. The energy of a rotating and simultaneously vibrating mole¬ 
cule is expressed as a general force law between nuclei (unharmonic 
oscillators) by means of the quantum number of the rotation and 
vibration. This expression is used to construct a series formula for 
the ultra-red rotation-oscillation bands. This formula has been 
t^ted on the measurements of Imes (Astroyhys, J,, 1919, 60, 251) 
for hydrogen fluoride, chloride, and bromide, and an agreement 
between theory and experiment is obtained. It is suggested that 
the quantum spring 1 —> 2 is observed in the oscillations of Imes. 
The moment of inertia and the distance between the nuclei has been 
calculated for the hydrogen haloids. J. F* S. 
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The Einstein Gravitetional.Displacement in the Case ol 
the Nitrogen Band X » 3883 A.tT. in the Sun's Spectrum. 

L. Orebb and A. Bachek (Zeitsch, Physik, 1920, 2, 415—422).— 
The absence of pressure and pole effects in the case of the nitrogen 
band X=3883 A.U. makes this band suitable for the investigation 
of a possible Einstein gravitational effect on the sun^s spectrum. A 
comparison by a Rowland grating of the sun's spectrum with the 
cyanogen band spectrum pelded results for the displacement in 
the r^ end of the spectrum agreeing with those of Schwarzsohild, 
but somewhat greater than those of St, John. These results, in 
agreement with those of Schwarzschild, St. John, Evershed and 
Eoyds, indicate that different lines in the spectrum are differently 
displaced, a result which is not to be attributed to the existence 
of a different Doppler effect in the case of the various lines, as these 
all originate in the same source. The authors, by ta microphoto¬ 
metric comparison of the cyanogen band emission spectrum with 
the sun's absorption spectrum, conclude tha^hfuine only of the 
thirty-six cyanogen lines previously measured are sufficiently free 
from objection to be used in the present connexion. Employing 
these nine lines only, the authors obtain the mean value 0*56 km. 
per sec. as the displacement, compared with the values 0*63 km. per 
seq. deduced from Schwarzschild'^ observations, 0*67 km. per sec. 
deduced from the observations of Evershed and Royds, and the 
.value of 0*32 km. per sec. given*"1)y St. John's results, in each case 
employing only such of the observed lines as are included in the 
nine free from objection. The authors conclude that the dis¬ 
placement predicted by Einstein is correct, both in magnitude and 
direction. J. S. G. T. 

Conditions for the Excitation of the Mercury Lines. 

R. Seeliger (Zeitsch. Physik, 1920, 2, 405—414).—The mercury 
spectrum comprises a series of triplets, constituted of a principal 
and two subordinate series, and a series of single lines made up of a 
principal and two subordinate series. In addition, there are the 
spark lines 4339 and 4078, and extraneous lines 2847 and 2536. 
The respective intensities of these lines in the dark column and the 
luminous glow of the electric discharge between iron electrodes in 
mercury vapour contained in a discharge tube of uviol glass have 
been investigated. The results are given in the form of curves 
showing how the intensities of the lines vary with distance from 
the cathode at which the intensity is measured. The maximum 
intensity in the case of the lines of the first triplet subordinate 
seiies occurs nearer the cathode than is the case with the second 
triplet subordinate series. A similar result holds in the case of the 
first and second subordinate series of single lines. The maxima 
occur at increasing distances from the cathode in the following 
order: 1st subordinate series of single lines, 1st subordinate series 
triplets, 2nd subordinate series of single lines, 2nd subordinate 
series of triplets, 2536, 2847. This order is the inverse of the order 
of the critical emission potentials. The lines 4078 and 2636 do not 
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belong to a combination series. In pure mercury vapour the 
respective maxima are very sharply defined, and all occur at 
approximately the same place. J. S. G. T. 

Re^laxities in the Infra-red Spectra of Gases and their 
Significance. Gebhabd Hettkeb {Zeitsch, Phystk, 1920, 1, 
346—364).—A theoretical paper, in which the vibration of one 
atom of any polyatomic molecule is investigated on the assumption 
that any force is active between the atoms and without the assump¬ 
tion of infinitely small amplitudes. On the basis of the classical 
theory and also from Planck’s second quantum hypothesis, whole 
number relationships are found for the fr^uencies of the infra-red 
absorption bands brought about by these vibrations. The relation¬ 
ships are shown to hold in all cases where they are applicable. In 
particular, all •the red and infra-red bands in the water-vapour 
spectrum can be explained. J. F. S. 

Characteristic Ultra-red Frequencies of Ammonium 
Salts. O. Reinkober (Zettsch. Physik, 1920, 3, 1—8)—The 
reflexion spectra of the short wave-length portion of the ultra- 
red has been determined for ammonium chloride, bromide, iodide, 
fluoride, sulphate, and nitrate. In all cases but that of the 
fluoride, the measurements were made over the range 1 fx —16*5 /x; 
in the case of the fluoride, on account of its hygroscopic character, 
only one measurement was made, namely, at 7*0 ft. The substances 
were compressed to circular plates 37 mm. diam., and illuminated 
by a Nernst burner. The measurements were made with a Peuss 
mirror spectrometer fitted with a rock-salt prism and a vacuum 
thermopile. It is shown that vibrations characteristic of the 
ammonium radicle occur at 3*2 ft, 5*8 ft, and 7*0 ja. Ammonium 
nitrate showed, in addition to the hitherto known frequencies of 
the nitrate radicle, a very weak frequency at 9-7/t. An accuracy 
of 0*01 ft is claimed for the measurements. J. F. S. 

Absorption Boundaries in the series. G. Hertz 

{Zeitsch. Physikj 1920, 3, 19—25).—The absorption boundaries in 
the X-series have been determined for the elements caesium, barium, 
lanthanum, cerium, praseodymium, and neodymium. The three 
absorption boundaries are nearly equidistant. When the ^/v/N 
values are plotted against the atomic numbers, it is found that 
the new values fall on the same curves as those previously obtained 
for the heavier elements. The curves for the boundaries A 2 , and 
id 3 are parallel to one another throughout the whole length from 
U (92) to Cs (55), whilst the Ai and A 2 curves converge with 
decreasing atomic number. J. F. 8. 

Absorption Boundaries of the X-series. Adolf Smekal 
{Zeitsch, Physik, 1920, 3, 243—246).—A theoretical paper in 
which it is shown that the measurements of the absorption 
boundaries of the X-series spectrum (Hertz, preceding abstract) 
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confirm the assertion made by the author (Sitzungsher. Akad, 
Wis 0 , Wten, 1920, 129, 2a) that only three L boundaries exist, 
and that the A doublet is not real. The oft~quoted intersection 
of the L curves in the s/vIB—z diagrams are explained by the 
course of the L absorption boundaries. J. F. S. 

Precision Measurements in the JL-series of the Rdntgen 
Spectra: Elements Tungsten to Copper. Elis Hjalmar 
{Zeitsch, Phystkj 1920, 3, 262—286).—Measurements of the 
Z-eeries Eontgen spectra have been made for the elements tungsten 
to copper, with the exception of gallium, thulium-/, thulium-//, 
krypton, and xenon. The results are recorded in a number of 
tables, and then considered theoretically. J. F. S. 

Absorption of X-rays by Chemical Elements of High 
Atomic Numbers. William Duanb, Hugo Fricks, and 
Wilhelm Stenstrom (Proc. Nat, A(ad, Set., Iy20, 6, 607—612). 
—The critical absorption wave-length of X-rays, which is 
associated with the A"-series of emission lines, has been determined 
for the elements uranium to tungsten. In the experiments, an 
ionisation spectrometer was used, and an X'-ray bulb fed by a 
cifrrent of 140,000 volts. The following values for the K critical 
absorption wave-length have ^heen found: tungsten, 1781 x 10”® 
cm.; platinum, 1581x10”® cm.; gold, 1532x10”® cm.; mercury, 
1491 X 10~® cm. ; thallium, 1448x10”® cm.; lead, 1410x10”® cm.; 
bismuth, 1372 x 10“® cm,; thorium, 1131 x 10”® cm.; and uranium, 
1075 X 10”® cm. The above values are the mean of values obtained 
in the first-, second-, and third-order spectra. J. F. S. 

Use of Photo electric Cells in the Measurement of 
Light Absorption by Solutions. Hans von Halban and 
Heribrant Geigel {Zeitsch. physikal. Chem., 1920, 96, 214—232). 
—method is described whereby the absorption of light by solu¬ 
tions may be determined rapidly and with great accuracy by the 
use of an alkali metal cell (sodium or potassium). It is shown 
that. Using a constant source of light (nitralamp) and a sodium 
or potassium photoelectric cell, measurements may be made over 
the spectlrum range 300—570 fi/x for sodium and 360—630 p/A for 
potassium, but these ranges must be somewhat reduced if thick 
layers of solutions or homogeneous light is employed. It is also 
shown that this method may be used with advantage for measure¬ 
ments in the ultra-violet down to 253 jujx if a mercury vapour lamp 
is employed as the source of illumination. It is further shown by 
means of measurements with solutions of the yellow tetrabenzoyl- 
ethylene and anthracene that the method may be employed by 
determining the extinction coefficient of solutions. J. F. S. 

Photoelectric Conductivity and Phosphorescence. 

B. Gudden and R. Pohl {Zeitsch, Physik, 1920, 3, 98—-103).— 
Using a oalcium-sodium-bismuth phosphorescent substance, the 
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authors have shown that the maximum of phosphorescent excite¬ 
ment found by Lenard is also the maximum of photoelectric con¬ 
ductivity. This result has been obtained by working with very 
high electric fields, up to 16,000 volt/cm. If the return of 
electrons to a phosphorescent substance which has been continuously 
excited is accelerated by light, it is shown that the return of the 
electrons is reflected in an increased electrical conductivity of the 
phosphorescent substance. J. F. S. 

Density and Specific Rotation of Mixtures of Liquids 
with One Optically Active Constituent. W. Deutschmann 
{ZevUch, physihaL Chem,, 1920, 96, 428—436).—theoretical 
paper, in which it is shown that the specific rotation of mixtures of 
inactive and active substances may be calculated fi'om the indi¬ 
vidual rotation values and the composition of the constituents of 
the mixture, if by composition is understood, not the analytical 
composition, but the composition as determined by the volume 
change. Thus from formulae of the type ^ = + + ^ the 

molecular rotation may be calculated, where is the molecular rota¬ 
tion of the mixture, z, Za^ the percentage of associated mole¬ 

cules AmBn formed as in the equation mA i-nB = AmBn, the per¬ 
centage of simple molecules A after mixing and the percentage of 
double molecules after mixing, and and the molecular 

rotations of the respective constituents, the molecular species B, 
whether simple or multiple, being inactive. The formula is tested 
for mixtures of benzene and turpentine, and good agreement with 
fact is obtained. J. F. S. 

Influence of Temperature on Photochemical Processes. 

XII. J. Plotnikow {Zeztsch. wtss, Photochem, 192 J, 20, 125—139). 
—A theoretical paper in which the temperature-coefficient of photo¬ 
chemical processes is discussed. It is shown that the non-illumin- 
ated reactions have temperature-coefficients which increase with 
decreasing temperature and approach unity at very high tempera¬ 
tures. Photochemical reactions may be arranged in three groups 
with temperature-coefficients, 1*03±0*03, 1*20±0*03, and 1*40 
±0*03 respectively. The first group (T(7 = 1*03±0*03) includes 
among other reactions, anthracene polymerisation, decomposition 
of sodium hypochlorite, and the reactions of the photographic plate, 
the second group (T(7=1*20 ±0*03) the decomposition of ozone in 
the presence of chlorine, and the third group is made up chiefly of 
reactions in which one of the halogens plays an important part. 
The author considers that the temperature-coefficient is a character¬ 
istic constant of photochemical reactions. The three groups may 
in all probability be reduced to two, since the second, 1*20 ±0*03, is 
the same as the temperature-coefficient of diffusion, and the reac¬ 
tions to which this coefficient applies are for the mo^ part gaseous. 
The influence of the wave-length of the light on the coefficient is 
considered, and it is shown that in the case of photographic plates 
the temperature-coefficient with white light is 1*06, with plates 
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sensitised with pinachronae for blue light A = 436 jx/x, 7^(7=1*04, for 
yellow light A = 579ju,/x, TC = VOS, and for green light \ = 546^jti, 
y(7==l’08. For plates which have been exposed to very subdued 
light, the temperature-coefficient for blue light is 1*03, yellow light 
1*04, and green light 1*04. J. F. S. 

The Action of Light on Sparingly Soluble Oxides in 
Solutions of Silver Salts. G. Tammann (Zeitsch. anorg. Chem,, 
1920, 114, 161—152). —When ignited zinc oxide is left in a solu¬ 
tion of silver nitrate or silver sulphate in subdued light, it remains 
white for a whole day, but in bright light it quickly becomes grey, 
and, after a quarter of an hour, black. Lead oxide (litharge) 
blackens in the same manner, even in subdued light, but less 
rapidly than in sunlight, and ferric oxide, bismuth oxide, Bi 203 , 
antimonic oxide, and yellow mercuric oxide change in colour more 
slowly. The blackening is due to the deposition of silver oxide. 
An ionic exchange appears to take place at ^^e surface of the 
oxide, controlled, probably, by the electric potentials of the react¬ 
ing substances. The velocity of the reaction depends on the 
tendency of the silver oxide to crystallise in the lattice form 
appropriate to the medium in which the deposition takes place. 

E. H. R. 

Reduction of Sodium Silver Thiosulphate by Hypo¬ 
sulphite. II. Albert Steiqmann (Kolloid Zeitsch., 1921, z8, 
29 —31. Compare this vol., ii, 13).—^A discussion of the physical 
development of the latent photographic image by sodium hypo¬ 
sulphite in plates and papers after they have been fixed. The 
silver required for the development is obtained from the silver 
sodium thiosulphate of the fixing bath. J. F. S. 


Photo-chemistry of Tetra-benzoylethylene. I. Hans von 

Halban and Heribrant Geigel {Zeitsch, fhysikal. Chem., 1920, 
96, 233—250),—The colour changes which tetrabenzoylethylene 
undergoes under the influence of light have been investigated. It 
is shown that the conversion of colourless tetrabenzoylethylene into 
a yellow compound by the action of light is not reversible. If 
the yellow compound is kept in the dark, it again becomes colour¬ 
less, but will not then take on the yellow colour if it is again 
subjected to light. In light, a rapid decolorisation is super¬ 
imposed on the decolorisation in the dark, by which the same pro* 
duct is in all probability formed. The processes may be repre¬ 
sented by the scheme: 



The substance B was isolated, and found to have the same mole¬ 
cular weight^as A. The absorption spectra of A, B, and C have 
been photographed, and that of B determined by means of the 
photoeleotrio cell previously described (this vol., ii, 145). The 
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absorption spectra were examined in alcoholic solution; A and 0 
exhibit no marked absorption in the visible region, whilst B has 
an absorption maximum in the blue. The molecular extinction 
coefficient of B is found to be TSlSxlO^. The course of the 
decolorisation, both in light and in the dark, was followed by 
means of a photoelectric cell, and it is shown that the dark reac¬ 
tion is of the first order. Its velocity depends markedly on the 
solvent, and is increased by the presence of acids. Oxygen retards 
the light reaction, but is without influence on the dark reaction. 
The velocity of formation of B in light is uninfluenced by the 
presence of oxygen. The reaction B — >^G under the conditions 
of the present experiments is also unimolecular, and it has a very 
much greater velocity when subjected to even a weak illumination 
than the dark reaction. J. F. S. 

Direct Determination of the Range of a-Rays in Solids. 

H. Rausch von Traubenberg (Zeitsch, Physik, 1920, 2, 

268—276).—A small-angled wedge of the solid was arranged with 
its lower face parallel to, and at a few millimetres distant from, 
a plane surface activated by means of radium-C'. The upper face 
of the wedge was in contact with a zinc sulphide phosphorescent 
screen. The range of the a-rays in the solid was determined by 
observing the distance of the lin^ of demarcation between the light 
and dark regions of the screeti'from the angle of the wedge. 
Correction was made for the thickness of air between the lower 
face of the wedge and the source of a-radiation. The effect of 
i8-radiation was eliminated by placing the apparatus between the 
poles of a powerful magnet. The following results were obtained 
for the respective ranges expressed in 10“^ cm. in the various 
elements stated: lithium, 129*1; magnesium, 57-8; aluminium, 
40*6; calcium, 78*8; iron, 18 7; nickel, 18*4; copper, 18*3; zinc, 
22*8; silver, 19*2; c^mium, 24*2; tin, 29*4; platinum, 12*8; gold, 
14*0; thallium, 23*3; lead, 24*1. The experimental results can be 
correlated with the atomic numbers of the respective elements by 
the formula 

B. = i/Tjd. . ^zjA.. uAjz;. d,i i/i;. B„ 

where A,, and Z, are respectively the range, atomic weight, 
density, and atomic number of the substance, the subscript N 
referring to the corresponding physical constants in the case of 
hydrogen, for which Taylor's value of J?^ = 30’9 cm. at 15® and 
760 mm. is employed. The results in the cases of helium and 
lithium do not satisfy this relation. It is surmised that these 
anomalies may originate in the production of secondary a-radiation, 
due to impact of the primary a-radiation. J. S. O. T. 

Application of the Displacement Rule to the Case of 
Substances Emitting Simultaneously both a- and /^-Rays. 

Otto Hahn and Lise Meitner {Zeitach, Physik, 1920, 2, 60—70). 
—Radium emits both a- and ^-radiations. The application of the 
displacement rule for the atomic weight of the resulting transforma- 
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tion products, indicates that these should comprise 92% of radium 
emanation due to the emission of o>radiation, and 8% of a tervalent 
isotope of actinium arising from the emission of jS-radiation. In 
thf; case of radio>actinium, the emission of )3-radiation should result 
in the conversion of 13% of the transformed radio-actinium into a 
quinquevalent isotope of proto-actinium. A search for such trans¬ 
formation products arising from the emission of j8-radiation in the 
case of radium and radio-actinium led in each case to a negative 
result—no trace of such anticipated transformation products being 
obtained in either case. The authors are unable to advance any 
satisfactory explanation of these negative results, but suggest the 
possibility of the quick-moving jS-rays originating in a secondary 
manner by the transportation of energy to the electrons by the 
a-rays, and not having a H nucleus attached to them. J. S. 6. T. 

Relationship of the Actinium Series Branch of the 
Uranium-Radium Series, adolf Smekal ^hysikaL Zeitsch,^ 
1921, 22, 48—51).—A theoretical paper in which the disintegration 
of Ur-II is considered. The author makes the assumption that in 
the disintegration of Ur-II to form Ur-F, an particle is emitted, 
whilst an a-particle is emitted in the disintegration to ionium. This 
involves the further hypothesis that the nucleus of Ur-II is made 
up of fifty-seven a-particles aiui, two A’ 3 -particles. On the basis of 
these hypotheses the author deduces the fraction of the Ur-II dis¬ 
integration which goes to form the actinium series, and finds a 
value 3*4%, which falls between the most recent values 3*0—4*2%. 
Radio-actinium furnishes a quantitative proof of the possibility of 
the existence of radioactive A'’ 3 -rays. J. F. S. 

The Enumeration and Range of the Recoil Atoms of 
Thorium-C and Thorium-U. Wehneb KolhOrsteu (Zeitsch. 
Physiky 1920, 2, 257—263).—A slightly modified form of the appa¬ 
ratus embodying the point discharge, employed by Geiger (A., 1913, 
ii, 745) and Kovarik and McMeehan (A., 1915, ii, 605) for count¬ 
ing o- and i3-particles, was employed to determine the number and 
range of recoil atoms of thorium-(7 and thorium-C'. Aluminium 
foil, activated for twelve hours at low tension by a mesothorium 
preparation, served as source of the radiation. The recoil^atoms 
were counted in hydrogen for pressures between 4 mm. and 74 mm. 
of mercury. The resultant curve in which the numbers of recoil 
atoms are plotted as ordinates against the appropriate pressures as 
abscissae is made up of a number of horizontal portions correspond¬ 
ing with the respective numbers of recoil atoms, 0, 60, and 100, 
joined by very steep portions corresponding with respective pres¬ 
sures of 61 mm. and 35 mm, of mercury. Two kinds of recoil atoms 
appear at these pressures. These correspond with the a-radiation of 
thorium-^/' and thorium-C respectively, in agreement with the 
relative proportions of thorium-C'' and thorium-(7 present in the 
active preparation It is concluded that a recoil atom results from 
each atom of thorium-(7 and thorium-(7' transformed by the emis- 
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sion of an a-ray. The respective ranges of recoil were determined 
by employing various distances between the active preparation and 
the discharge point of the counting device, the pressure in the 
apparatus being suitably adjusted so that the recoil was registered. 
In this manner the average range of recoil in hydrogen at 15® and 
760 mm. was found to be 0*553 mm. in the case of thorium-C and 
0*963 case of thorium-C'. The corresponding ranges in 

air at 15® and 760 mm. are 0*129 mm. and 0*224 

Radioactive Facts and Nuclear Structure. Gbbhard 
Kirsch {FhysikaL Zeitsch,, 1921, 22, 20—23).—In a previous 
paper (A., 1920, ii, 577) the author showed that the atomic nucleus 
consisted chiefly of some fifty a-particles and some twenty binding 
electrons, to which in the radium and actinium series several H par¬ 
ticles have to be added. The present paper is a continuation of the 
discussion applied to the several radioactive series. J. F. S. 

Potential of Excitation of Helium. J. Franck and P. 
Knipping {ZeUsch. Physik, 1920, 1, 320—332. Compare A., 1920, 
ii, 20; Horton and Davies, A., 1919, ii, 210).—The resonance and 
ionisation potentials of pure helium have been determined, and 
it is shown that two resonance potentials exist at the values 
0*8 volt removed from one another, a result which is demanded by 
the two series spectra of helium. The potential curve shows calcu¬ 
lated breaks at 20-45, 21*25, 21*85, 23*7, and 25*3 volts, whilst the 
experimental curve has breaks at 20*45, 21*25, 21*9, 23*6, and 25*3 
volts. The point 20*45 does not show until a little gaseous impurity 
is allowed to mix with the helium, but it is held that the break is 
due to the helium, and not to the impurity. J. F. S. 

The Properties of Protoactinium. II. Life Period and 
Content in Uranium Minerals. Otto Hahn and Lisb Meitner 
{Ber., 1921, 64, [B], 69—77. Compare A., 1919, ii, 209; 1920, 
ii, 147).—It has been shown previously that only 3% of the atoms 
of uranium disintegrating pass through the protoactinium, 
actinium series, but the period of average life of protoactinium 
could only be fixed within the limits of 1200 and 180,000 years. By 
separation of the protoactinium from uranium salts of approxi¬ 
mately known age (three preparations, one of the nitrate at least 
twenty years old, the second of the nitrate at least fifty-two years 
old, and the third consisting of a mixture of yellow uranium oxide 
and uranium acetate, each about sixty years old), and measurement 
of its activity in comparison with that of uranium, it has been 
found possible to estimate the half-life period of protoactinium, 
the mean of three concordant experments being about 12,000 years. 
This value is to bo regarded as the lower limit. From this datum 
and the known disintegration ratio of the actinium series to the 
uranium series it is possible to calculate the protoactinium content 
of uranium minerals. It is thus found that one ton of uranium 
in any uranium mineral contains 72 mg. of protoactinium; the 
corresponding figure for radium is 330 mgm. H. W. 
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Spray-electricity ot Solutions of Electrolytes. H. 

ZwAARDEMAKBB and H. Zbehuisen (Proc. K, Akad. WeteuBcK 
Amsterdam^ 1920, 23, 658—662).—continuation of previous work 
in which it was attempted to correlate the odour of different organic 
substances with the positive electric charge developed when an 
aqueous solution of the substance is sprayed (compare A., 1918, 
ii, 351). Inorganic acids and bases appear not to develop any 
charge when sprayed, at any concentration, with the possible 
exception of hydrochloric acid. Among organic acids are found 
some, including benzoic, salicylic, lactic, and the fatty acids, which 
in concentrated solutions give a positive charge and in weaker solu¬ 
tions a negative charge, with a zero transition point at a definite 
concentration. These phenomena can be explained on the hypo¬ 
thesis that the positive charge of the spray is due to whole mole¬ 
cules, whilst the negative charge is due to the'dissociated anions 
which lie nearest the surface of the droplets composing the spray. 
Concentrated solutions of some inorganic salts nfhen sprayed have a 
slight, though distinct, negative charge, whilst others do not give 
any charge. E. H. R. 

Thermal and Electrical Conductivity of Lithium between 

20° and 373° Absolute. Walthbr Meissner (Zeitsch. PhysiJc, 
1920, 2, 373—379).—Determiiifttions were made of the thermal and 
electrical conductivities of two rods of lithium, about 5 cm. long 
and 0'5 mm. diameter, the one being employed between 56° and 
—193° and the other between 100° and - 250°. A modified form 
of the apparatus previously employed by the author was employed, 
precautions being taken to maintain the surface of the metal untar¬ 
nished during the course of the determinations, and to secure good 
electrical connexions between the metal and the leads. Samples of 
lithium supplied by Kahlbaum were employed. It is recognised 
that they contained perceptible impurities. The temperature-coeffi¬ 
cient beWeen 0° and 100° was found to be practically constant 
and equal to 4’35 x 10“®. The corresponding values of the tem¬ 
perature-coefficients between 273° and 90'9° 80*14°, 20*42° abso¬ 
lute were found to be respectively 4*21 x 10“®, 3*85 x 10”®, and 
0*25 X 10“®. The value of the quotient of the thermal conductivity 
by the product of electrical conductivity and the absolute tempera¬ 
ture increased from 2*29 x 10“® at 19*75° to 2*64 x 10“* at 101*26°. 
The corresponding values at 90*90° and 20*42° absolute were 
1*34x10-® and 0*63x10“®. The absolute value of the specific 
electrical conductivity at 0° could not be determined owing to the 
irregular form of the specimens employed, but calculated values 
agreed within 10% with the value 11*7 x 10“* ohm-^ cm.-^ given by 
Guntz and Broniewski (A., 1909, ii, 113). Using this value, the 
observations lead to the value 0*17 (grm. cm. deg. sec.)*"^ for the 
thermal conductivity of lithium at 0°, A comparison of the value 
of the temperature-coefficient of resistance obtained in the research 
with those of Guntz and Broniewski leads the author to conclude 
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that the specimens of lithium employed were of greater purity than 
that employed by the latter observers. J. S. G. T. 

Electrical Conductivity of Solid Mixtures of Salts. 

A. Beneath and H. Tesche (Zeitsch. physikal, Ghem,, 1920, 96, 
474 —482).—The electrical conductivity of mixtures of lithium 
chloride and potassium chloride, sodium nitrate and lithium 
nitrate, lead chloride and stannous chloride, have been measured 
over a considerable range of temperature and over the whole range 
of compositions. The results indicate that conductivity isotherms 
similar to those for alloys do not suffice to represent the results in 
the case of mixtures of salts. The point at which the eutectic is 
formed is a well-characterised point in the conductivity isotherms, 
and if the curves are suitably drawn, they furnish information as 
to the part played by the individual components in the 
conductivity. J. p. S. 

Recovery of Transxrdesivity in Passive Iron Wires as a 
Model of Recovery Processes in Irritable Living Systems. 

II. Ralph S. Lillie (J. gen. Physiol, 1920, 3, 129--~143. 
Compare this vol., ii, 80).—Passive iron Ttires, when activated 
after prolonged immersion in nitric acid of 55—90 vols. % of acid, 
D 1’42, revert spontaneously to the passive state after a temporary 
reaction, which is transmitted rapidly over the whole length of 
wire. The duration of this reaction at any region decreases rapidly 
with increase in the concentration above a certain critical limit 
of 52—54%. In weaker acid, 50% and lower, the reaction con¬ 
tinues uninterruptedly until all the metal is dissolved. Immedi¬ 
ately after this automatic repassivation, the wire fails to transmit 
activation through more than a short distance ( 1—2 cm.); if left 
undisturbed in the acid, it recovers by degrees its power of trans¬ 
mission, as measured by the distance travelled by an activation 
wave, at first slowly, then more rapidly; eventually, after an 
interval varying with the concentration of acid and the tempera¬ 
ture, the activation wave is transmitted through an indefinite 
distance, as before. The return of complete transmissivity in 55 % 
acid occupies less than a minute at 20 °; in stronger acid it is 
more gradual, requiring in 90% acid twenty minutes or more. 
This “ complete recovery time is nearly proportional to the excess 
of concentration of acid above the limiting value of 53 — 54 %. In 
a given solution of acid, the rate of recovery exhibits a tempera¬ 
ture-coefficient closely similar to that of most chemical reactions 
at this temperature, 3 at 20°, and also to that of the rate of 
recovery (refractory period) of irritable living tissues after stimu¬ 
lation (©10 = about 3). Two definite phases are distinguishable, in 
the ^ recovery process: (i) the re-deposition of the continuous 
passivating layer of oxide or oxygen compound, and (ii) the pro¬ 
gressive change of the newly passivated wire from the state of 
incomplete to that of complete transmissivity. The former phase 
IS of brief duration, and is indicated by a sudden change in the 
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electrical potential of the wire from that of active to that of 
passive iron; this phase is succeeded the second and more pro¬ 
longed period, during which the passivating layer undergoes the 
progressive alteration associated with the recovery of trans¬ 
missivity. This alteration appears to consist in a progressive 
thinning of the passivating him until a minimum thiclmess of 
probably one molecule is attained. Further thinning is prevented 
by local electrochemical oxidation. The phenomena of partial or 
limited transmission during the second phase of the recovery 
process show a close correspondence with the phenomena of con¬ 
duction with decrement in irritable living tissues, such as nerve. 
Other analogies with the behaviour of irritable tissues, such as 
threshold phenomena, distinction between local and ** pro¬ 
pagated’’ effects, summation, and effects resembling electrotonus, 
are described. . J. F. S. 


Passivity. Researches on Iron and Nichel. 0. A. Lobry 

DE Bruyn (Rec. trav. chim., 1921, 40, 30—64).—The first part 
is a theoretical discussion of passivity based on the theory of Smits 
and his co-workers (compare ,A., 1914, ii, 165, 420, 611; 1916, 
ii, 39, 217; 1916, ii, 77; 1917, ii, 262; 1918, ii, 54). 

The author finds for the equilibrium potential of iron in ferrous 
sulphate solution, when compiired against a calomel normal elec¬ 
trode, the value —0-434: volt (compare Richards and Behr, 
A., 1907, ii, 222). He has examined the influence of hydrogen 
and oxygen, variation in temperature, and presence of ferric ions 
on the equilibrium potential of iron (loc. cit.), and applies these 
results to a consideration of the passification of iron. 

The fact that iron becomes passive in concentrated nitric acid 
may be attributed to two factors, namely, (i) that in nitric acid 
the concentration of the electrons is very feeble, and (ii) that 
activating influences do not make themselves felt. 

The cathodic and anodic polarisation of iron is considered, and 
in the latter case a graph is given showing the variation in the 
potential of iron in solutions of ferrous sulphate and ferrous 
chloride, as measured against a calomel electrode at different* 
current densities. In ferrous sulphate solution, when the current 
density reaches about 0*4 ampere per sq. cm., the electrode 
suddenly becomes passive, and if the current density is further 
increas^, there is only a feeble further increase in the potential 
In ferrous chloride solution, this sudden change is not observed, 
and even at the highest current densities used the electrode remains 
active. 

In the passage into solution from an iron anode, the current 
yield is practically 100% when the iron is in the active state. 
When, however, it is in the passive state, the yield is only of the 
order of 1%, and varies with the sample of iron used. The 
potential of passive iron during anodic polarisation falls as the 
temperature rises, and curves are given showing the activation of 
iron under different conditions after anodic polarisation. W. O. 
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The Detection o! Parts of Different ‘^NoWlity*’ in a 
Piece of Metal. S. Ktropoulos (Zeitsch, anorg, Chem,, 1920, 
114, 157—160).—Different parts of a piece of metal may exhibit 
different behaviour in certain solutions, on account of differences 
of electric potential. Thus, when a clean nail is placed in an 
agar gel containing potassium ferricyanide and phenolphthalein, 
the metal at the point appears more ** noble ** than that at the 
head; in the neighbourhood of the point a red colour develops, on 
account of the formation of free OH^ ions, whilst along the surface 
of the nail a blue colour appears, due to the production of Fe" 
ions. The difference is due to the greater degree of working to 
which the metal towards the head of the nail has been subjected. 
If potassium ferrocyanide is substituted for ferricyanide in the 
solution, it may be used to detect similar local differences in pieces 
of manganese, zinc, cadmium, aluminium, nickel, or copper. If a 
clean silver plate is scratched and immersed in an agar solution 
containing potassium iodide and phenolphthalein, the scratches 
show up as black lines on a bright ground, through the deposi¬ 
tion, on the less “ noble worked parts, of silver iodide. With 
proper choice of indicators, the method should be generally applic¬ 
able to the detection of chemical and physical inhomogeneity in 
the surface of a metal. E. H. R. 

The Separation of Gases and the Production of Pressure 
Differences in the Positive Column in the Electrical Dis¬ 
charge in Rare Gases, and its Explanation on the Basis 
of Elastic Impacts of Electrons. Application to the Case 
of Isotopes of the Rare Gases. Franz Skaupy {Zeitsch, 
Physik^ 1920, 2, 213—217).—^In a previous paper (A., 1916, 
ii, 469), the author has pointed out that two gases may be quickly 
separated when submitted to the effect of the discharge in a long 
discharge tube supplied with direct current, one gas collecting at 
the cathode, the other at the anode. The effect was attributed to 
the different ionisation potentials of the gases and the different 
tendencies exhibited by the respective neutral atoms to form 
negative molar ions. Assuming that the electrons moving towards 
the anode exert an appreciable pressure on the gas, it is shown 
that, due to impact of the electrons on the atoms of a gaseous 
mixture, the lighter atoms are more strongly urged thereby towards 
the anode. In the case of the rare gases, low atomic weight is 
characterised by high ionisation potential, and the resultant separ¬ 
ation arises from the operation of both causes, impact and 
ionisation effects being both operative. Prom the point of view 
of separation originating in the electronic impacts on the atoms, 
separation of the isotopes of the rare gases should be easily possible. 
A simple relation is deduced between the pressure gradient in the 
positive column and the field strength. This takes the form 
dpIdx^nXe, where n is the number of electrons per unit volume, 
X the field strength, and e the ionic charge. J. B. G. T. 
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Thannodyxiamics of Movmal Elements. VII. Tempera¬ 
ture Formula of the Weston Normal Element and the 
Solubility Curve of CdSO^jfH^O. Ernst Cohkn and J. J. 
WoLTERS (Zeztsch, physikaL Chem,^ 1920, 96, 253—258).—The 
authors criticise the temperature formula for the Weston normal 
element which was adopted by the International Conference on 
Electrical Units and Standards, 1908. This formula has the form 
= - 0-0000406(^-20) - 0*00000095(^-20)2 + 0 00000001 

(t — 20)®, and gives a maximum at + 3°, which is in keeping 

with a minimum solubility of CdSO^jIHgO at +1°. This solubility 
minimum is taken from results of Mylius and Funk (A., 1897, 
ii, 316). The authors criticise the accuracy of these determine’ 
tions, and have redetermined the solubility of CdS 04 ,|H 20 at low 
temperatures and obtained the following values: —3*00°, 43*047 
giams per 100 grams solution; —6*00°, 43*0^0 grams; -9*00°, 
43*008 grams; and -12*00°, 43*029 grams. This gives a solubility 
minimum at —9°, and this value is in keeping with the tempera¬ 
ture formula of Jaeger and Wachsmuth {Atka. Phys.^ 1902, 9, 
1046), ^ 20 -0*000038(^ - 20) -0*00000065(^ - 20)2, which is 

therefore to be preferred before the formula at present adopted for 
the change of EM.F, of the Weston normal cell with temperature. 

J. F. S. 

Thermodynamics of Normal Elements. VIII. Ernst 
Cohen, W. D. Helderman, and A. L. Th. Moesveld {ZeiUch, 
physikal, Chem,, 1920, 96, 259—274. Compare preceding abstract). 
The various factors necessary for a recalculation of the E,M.F, of 
the Weston cell at 18° have been redetermined with very refined 
apparatus. Among the data thus obtained are: heat of solution 
of potassium chloride in 200 molecules of water, —4397 cal. 
(mean of seven experiments); EM.F, of the cell Cd-amalgam (8% 
Cd)|CdS 04 solution (2*559%) I Hg 2 S 04 Hg; 25°, 1 07175 volt; 20°, 
1*07208 volt; 15*0°, 1*07239 volt; and in a second series of 
measurements: 25°, 1*07170 volt; 20*0°, 1*07202 volt; 15°, 1*07235 
volt. These values give the relationship between EM.F, and tem¬ 
perature as 1*07173-0*0000645(^-25), from which the chemi¬ 
cal energy of the combination at 18° is calculated as 50,298 
cal. The combination Cd(*y) | CdS 04 solution (2*559%) | Hg 2 S 04 Hg 
has been measured, and the values 25°, 1*12273 voltj 15°, 1*12560 
volt; and 20°, 1*12398 volt obtained. The heat change when 1 mol. 
of CdS 04 dissolves in an unlimited quantity of CdS 04 , 440*6H2O is 
calculated to = 10,627 cal. The heat of solution of OdS 04 
in solutions of CdS 04 of various concentrations at 18° is determined, 
and the difference between the heats of formation of CdS 04 and 
Hg 2 S 04 is found to be 45,346 cal. The heat of hydration of anhy¬ 
drous CdS 04 to form CdS 04 ,|H 20 is found to be 7890 cal. Using 
the above data, the chemical energy of the Weston element is found 
to be 47,427 cal., using the international temperature formula, and 
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47,417 cal., using Jaeger and Wachsmuth's formula, whilst by the 
thermochemical method the value of 47,561 cal. is obtained. 

J. F. S. 

Thermodynamics of Normsd Elements. EC. Teitapera* 
tore Formulse of Normal Elements and the Specific Heat 
of the Salts contained in these Elements. Ernst Cohen, 
C. I. Kruisheer, and A. L. Th. Moesveld {Zeitsch, fhysikah 
Chem.^ 1920, 96, 437—470. Compare preceding abstracts).—The 
authors have developed theoretically a temperature formula for the 
calculation of the E.MJF, of the Weston normal cell. This formula* 
has the form: 

+ UJnFT,)(T^ T,)^ll2nFT,(dUldT\(T^ T,)^ + 
l/6nFl\[l/\(dU/dT),^{dW^^ . . . 

This formula is based on the Gibbs-von Helmholtz formula, 
E^U jnF+ Tf/JE I (IT, and all symbols have their usual significance. 
The mechanism of the Weston element and data for the evaluation 
of UQy(dU l(JT)^ and is obtained. The value of is 

found to be 47561 cal. {dU /(/7’)o=27*10 cal./degree, 18*64 and 17*44 
cal. respectively when the various data available are employed in 
its calculation. The authors have therefore redetermined this data, 
and have obtained the following values: specific heat of mercury 
at 20°, 0*03338; molecular heat at 20°, 6*697; specific heat of 
CdS 04 4H20 at 20^,^0*2008; molecular heat at 20°, 51*50; specific 
heat of mercurous sulphate, 18*5—22*5°, 0*06400; molecular heat, 
31*83; specific heat of ZnS 04 , 7 H 20 , 18*5—22*5°, 0*3184; molecular 
heat, 91*55. Calculating the value of (dUIdT)^ from this data, the 
figure 22*38 cal./degree is obtained. The data presented indicate 
that the temperature formula of von Steinwehr (A., 1914, ii, 622) 
does not represent the facts. J. F. S. 

Electromotive Properties of certain Binary Alloys. III. 
Electromotive Behaviour of Cadmium-Antimony Alloys. 

Bobert Kremann and Julius Gmachl-Pammer {Int, ZeiUch. 
Metal.y 1920, 12, 241—245; from Chem. Zentr,, 1921, i, 123. Com¬ 
pare this vol., ii, 10, 11).—A series of cells composed of cadmium, 
normal cadmhim sulphate solution, and cadmium-antimony alloys 
of varying composition has been examined in the manner described 
previously. The initial and final potential did not exhibit any 
marked differences. Slowly cooled alloys showed a slight rise in 
potential (about 20 millivolts nobler than cadmium) at 40 atom. % 
of antimony, due to the unstable compound, CdgSbg; this potential 
increases between 90 and 100 atom. % of antimony to that of the 
latter metal. Quenched alloys, on the other hand, exhibit a more 
definite increase in potential (about 150 millivolts^ at 50 atom. % of 
antimony, caused by the stable compound, CdSb; this potential 
remains practically constant for alloys which do not contain more 
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than 90% of antimony. The surprising result that the stable 
equilibrium is set up in quenched, the unstable in slowly cooled, 
alloys, is confirmed by metal!ographic investigation. Kumakov and 
Konstantinov find that stable equilibria are only attained by seed¬ 
ing or vigorous agitation; quenching is accompanied by violent 
mechanical shock. H. W. 


Electromotive Properties of certain Binary Alloys. IV. 
Electromotive Behaviour of Alloys of Thallium with 
Zinc, Lead, Bismuth, Tin, Antimony, and Cadmium. 

Robert Kremann and Albert Lobinger (Int, Zeitsch, Metallog,, 
1920, 12, 246—266; from Chem, Zentr,, 1921, i, 123—124. Com¬ 
pare preceding abstract).—In the cells, Zn|A"-zinc sulphate solu¬ 
tion I Zn ( 1 ^*, Tljc, the potential of zinc is observed with alloys contain¬ 
ing up to about 95 atom. % of thallium; the initial and final poten¬ 
tials are almost identical. In the series, T1 j tlkllous chloride solu¬ 
tion saturated at 16°|Tl(,_,) Pb,, the potentials from 0 to 20 atom 
% of lead are practically equal to those of thallium; from 50 to 100 
atom. % of lead they are equal to the lead potentials; between 20 
and 50 atom. % of lead the potentials pass into one another asympto¬ 
tically. The final values, which are otherwise identical with the 
initial potentials, show a inaflied rise in the case of the alloys of 
very high lead content which is attributed to the formation of 
layers of oxide. In the series, T11 thallous chloride solution satur¬ 
ated at 15® |Tl(i_*,Bia., the initial potential of the alloys diminishes 
continuously from 0 to 25 atom. % of bismuth in conformity with 
the equilibrium diagram, then remains almost constant to 58 atom. 
% of bismuth, subsequently diminishes rapidly to 61 atom. %, and 
then remains almost constant to pure bismuth. The two compounds, 
BiTlg and BirjTlg, are relatively little less noble than thallium (about 
50 and 140 millivolts respectively), and much less noble than bis¬ 
muth (about 250 and 340 millivolts respectively). The initial 
potential of the cells, Tl| thallous chloride solution saturated at 
15® |Th(i„,)Sna.. remains practically constant from 0 to* 90 atm. % 
of tin, and then falls continuously to the value of the latter metal. 
Re-examination of the diagram of Kumakov and Puschin indicates 
that tin scarcely forms mixed crystals with thallium, whilst the 
latter only does so with, at the most, 40 atom. % of tin. The thallium 
potential is shown by the series, Tl| thallous chloride solution satur¬ 
ated at 16®|Tl(,.,)Sb„ to 80 atom. % of antimony; the value then 
diminishes slowly at first, rapidly with more than 99 atom. % of 
antimony, to the potential of the latter. Electromotive evidence 
of the existence of the compound, SbTlg, is not observed. In con¬ 
formity with the equilibrium diagram, examination of the system 
T11 electrolyte I Cd(i.,)Tla,, did not give any indication of the forma¬ 
tion of a compound, the potentials corresponding closely with those 
of tin. Thallous chloride solution saturated at 15® and shaken 
with cadmium turnings and A'-cadmium sulphate solution agitated 
thallium turnings were used as electrolyte. H. W. 
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Electromotive Properties of certain Binary Alloys. V. 
Electromotive Behaviour of Tin-Sodium Alloys. 

R. Kremann and Julius Gmachl-Pammer {Int, Zeitsch. Metal,y 
1920, 12, 267—262; from Ghem. Zentr.y 1921, i, 124. Compare 
preo^ing abstract).—^The authors have investigated the series 
Sn|0*liV'-sodmm iodide solution in pyridine]Sna-Nad-®) and also 
in the cases of alloys containing less than 67 atom. % of sodium, the 
cells Sn I iT-sodium sulphate solution in water j Sna.Naa-a?)« ^l^be 
existence of four compounds, Na 4 Sn, Na 2 Sn, NaSn, and NaSn 2 is 
indicated electromotively, but the presence of Na 4 Sn 3 could not 
be detected. NaSug is at least 980, NaSn at least 1080, millivolts 
less noble than tin. Na 2 Sn and Na 4 Sn are 520 and 240 millivolts 
nobler than sodium. H. W. 

The Theory of Electrol 3 rtic Ions. XIX. Determination 
of the Size of the Benzene Nucleus from [Electrical] 
Conductivity. Richard Lorenz (Zeitsch. anorg. Chem.y 1920, 
113, 131—134. Compare A., 1920, i, 897).—The radius of an 
ion and its mobility at 25® are connected by the expression 
/) = 1 /i; 25 X 89*54 x 10“®; making use of this expression, the authors 
have calculated the ionic radii of the various anions of the sub¬ 
stituted arsinic acids from data previously published (A., 1919, 
i, 777, 897). It is found that the univalent ions have about the 
same radius, 3*83x10“® cm., the bivalent 4*40 xl0~®, the ter- 
valent 4*68x10“® cm., whilst the p-phenylenediarsinic ion has a 
radius 7*0 x 10“® cm. Prom these figures, it is concluded that 
the value 6*2 x 10“® cm. found by Debye is too large for the 
radius of the benzene nucleus, whilst 1*45 x 10“® found by Fajans 
(A., 1920, ii, 355) is too small. J. F. S. 

Theory of Electrolytic Ions. XX. Hertz’s Theory 
of Ionic Mobility. Richard Lorenz (Zeitsch, anorg, Chem,y 
1920, 113, 135—140. See preceding abstract).—^A theoretical 
paper in which the constants A and of Hertz’s theory of ionic 
conductivity (A., 1912, ii, 120) are numerically evaluated and 
brought into a suitable form for general use. These have the 
form A' = 167*7/!r®X 10®, and since A=l^A^y A—bbld/T, An 
expression has been evolved for multivalent ions, and this has the 
form = . 167*7/y® X10® and A=v^551blTy where v is the 

valency. The relationship between the ionic mobility and the 
conductivity is discussed, and it is shown that only when the con¬ 
ductivity is regarded as a function of the concentration can a 
Hertz curve be constructed if the A constant is regarded as a 
universal constant, as is demanded by the theory. J. F. S. 

The Theory of Electrolytic Ions. XXI. A First Proof 
of Hertz’s Theory of Conductivity. Richard Lorenz and 

Philipp Osswald {Zeitsch, anorg, Ghem,y 1920, 114, 209—233)._ 

The conductivities of aqueous solutions of s^ium acetate were 
determined with an accuracy of 0*1%. From the numerous 
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points on the cui^e of conductivity plotted against concentra> 
tion, it was possible to test the empirical laws of extrapolation 
to infinite dilution and the law of Hertz (A., 1912, ii, 120). 
The two empirical equations of Kohlrausch were found to break 
down, but the results agreed extremely well with Hertz's theory. 
The values at infinite dilution for sodium acetate were calculate 
as: 10®, p.o = 63-16j 18®, /ao = 76*56; 25®, fto=90-05. The absolute 
value of the universal constant in Hertz's formula was not con¬ 
firmed, although its change with temperature agreed approxim¬ 
ately with the theory. The constant is not universal, but must 
be found for each electrolyte. J. R. P. 

Accurate Measurement of the Electrical Conductivity of 
Electrolytes at Temperatures up to 1600®. F. M. Jaeger 
and B. Kapma (Zeitsch, anorg, Chem., 1920, 11*3, 27—58).—The 
authors have described a method for the determination of the 
electrical conductivity of molten salts which PSay be used up to 
1600®. An electric tube furnace is employed for obtaining the 
required temperature, which may be kept constant to O'l®. 
Temperature measurements are made by means of a platinum- 
platinum-rhodium thermo-element, which is placed exactly in the 
centre of the melted salt. The electrode vessel is a small platinum 
tube with a rounded bottom ^(35 mm. diam. and 10 mm. high), 
which is suspended in the tube furnace by three platinum wires 
1*5 mm. diam. The crucible itself constitutes one electrode, and 
the other is a similar vessel of 10 mm. diameter. The platinum 
used must be absolutely free from iridium. Full details are given 
for the determination of the cell constant, and all precautions 
necessary in the measurements are fully described. The following 
salts have been measured over the temperature range indicated, 
and the molecular conductivity is given in tables, which are 
reduced to a general formula in each case, by means of which the 
molecular conductivity may be calculated for any temperature. 
Potassium nitrate (346-1—500*4®), = 36-21 + 0*1875(e - 350); 
sodium nitrate (321*5—487*3®), fA|=41*66-i-0*205(e-300); lithium 
nitrate (272*0—440*6®), fi,=41 • 14 - 0*238(e - 300); rubidium 
nitrate (318*8—493®), = 33*51+ 0-145(^ — 300); caesium nitrate 
(446*6—556*3®), fAt=42*13 + 0*120(^ — 450); potassium fluoride 

(863*0—975®), /Jij = 101*8’+0*3163(t — 900); potassium chloride 
(776*7—943*5®), = 115-4 + 0*2676(^- 800); potassium bromide 
(745*2—868*6®), /Aj = 90*09 +0*1906(^ — 750); potassium iodide 
(691*6—814®), /Jt*=85*41 + 0*1664(^ — 700); sodium molybdate 
(843—1408®), = 107*60 + 0*183(^-850); sodium tungstate 

(762*6—1601®), /t, = 83*60 + 0*186(^ — 760). The experimental 
values are compared with those calculated by the formulae, and in 
every case there is a good agreement. J. F. S. 

The Deterznination of Conductivity of Electrolytes by 
means of an Alternating Current Galvauiometer. A. H. W. 

Aten {Chem. Weekhlad^ 1921, 18, 61—52).—^An investigation of 
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the suitability of the alternating-current galvanometer of Leei^s 
and Northrup for the determination of conductivity by the Kohl- 
rausch method. With sufficiently high resistances, and with 
platinised electrodes of sufficient surface, an accuracy of 0*3% can 
readily be obtained. The apparatus is suitable for various 
technical purposes, and can be arranged to give continuous auto¬ 
matic records. S. I. L. 

Connexion between the Limiting [Electrical] Conductivity 
Xqq of Binary Electrol 3 rtes in Non-aqueous Solvents and the 
Viscosity ^00 of the Latter: ^ Constant, P. Walden 

{Zeitsch, anorg, Chem., 1920, 113, 85—97).—From a consider¬ 
ation of a large amount of data previously published by the 
author and others, and a small amount of new data, it is shown 
that the product = constant for a large number of acids 

and some salts in non-aqueous solvents. This rule holds for mix¬ 
tures of solvents as well as for individual solvents. Water also 
obeys this rule when mixtures of solvents poor in water are con¬ 
sidered, and when aqueous solutions of electrolytes with highly 
complex ions are considered. The temperature-coefficients of the 
viscosity and the limiting conductivity are practically identical, 
that is, Idt == -d-q^ jdt, or the empirical rule 

Xoo . T 7 oo ~ constant is independent of the temperature and the 
nature of the solvent over the temperature range 0—50^. The 
absolute value of depends on the nature of the electro¬ 

lyte, and in the case of binary electrolytes varies between 0*5 and 
1*0. Variations from the rule are found in solvents which have 
a high viscosity or which show a high molecular association; in 
these cases, the molecules of the solvent are relatively large, and 
will change their size with changes of temperature or concentra¬ 
tion, and thereby change the degree of solvation of the electrolytes. 
To such solvents are to be numbered glycerol, ethylene glycol, 
formamide, and mixtures of these with water, sulphur dioxide, and 
ammonia. J. F. S. 

Ionisation of Strong Electrolytes. William D. Harkins 

(Proc, Nat, Acad, Sci., 1920, 6, 601—605).—A discussion of the 
significance to be attached to the terms ion, ionisation, and dis¬ 
sociation. The author suggests that, to avoid confusion of ideas, 
the word ion should only be used for the charged particles which 
are free to move under a potential difference, and that for 
particles, which are not free to move, to which the term ion has 
also been applied by Sutherland, Milner, and Ghosh, the term 
polar atom should be used. Ghosh and others maintain that all 
strong electrolytes are completely ionised in solution, and for this 
condition the author suggests that the term ionisation be reserved, 
although it is not implied that the whole of the charged particles 
are free to move. For the other conceptions, the terms electro- 
lytically dissociated and thermodynamically dissociated should be 
applied. j. p. g. 
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Dissociation of Ternary fflsctrolytss. 0. Dbookkr {Zeitsch. 
physikaL Chem,, 1920, 96, 381—427. Compare A., 1905, ii, 371; 
1911, ii, 687; 1913, ii, 1015).—The dissociation relationships of 
sulphuric acid, oxalic acid, and tartaric acid, and the normal and 
hydrogen salts of these acids with thallium and potassium, have 
been investigated. The ionic concentrations were obtained either 
by EM,F. measurements, cryoscopic measurements, or by conduc¬ 
tivity measurements. It is shown that dilute solutions of concen¬ 
tration below 0*04iV follow the law of mass action, and this occurs 
in certain cases also at higher concentrations. In some cases, a 

S ualitative proof of the presence of complex ions is obtained. It is 
lown that the ionic conductivity of the primary ion of dibasic 
acids may be calculated by means of the foririula of the type 

fic = + sXgo^ + 

where p is the molecular conductivity, c the concentration, 
Xso^nd Xti 804 the mobilities of the ions named, a,%e concentration 
of TP, s that of SO 4 ", and Sa that of TISO 4 '. Using this type of 
formula, the conductivity values of salts of the type Na 2 S 04 may 
be employed in the investigation of the dissociation of such salts, 
and in such cases it is found that in both dissociations the dilution 
law is followed. In all such cases, it therefore follows that the 
introduction of correcting fac^tors into the dilution law are 
unnecessary. ' J. F. S. 

Theoretical Considerations Concerning the Diamagnetism 
of Monatomic Gases. W. Pauli, jun. {Zettsch. Phystk, 1920, 
2, 201—205).—Debye has shown (A., 1920, ii, 356) that the 
cohesive force of a gas, an expression due to van der Waals, can 
be determined from the dielectric constant of the gas and certain 
principal electric moments of the molecules or atoms of the gas. 
The value of the cohesive force can, moreover, be calculated either 
from the value of a in van der Waals’s equation for the gas, or from 
the temperature-coefficient of viscosity of the gas. Following the 
method of Langevin, the author shows that the magnetic moment 
of the atom of a monatomic gas can be expressed in terms of the 
moments referred to, and deduces the relation Xa =5*96 x 10^®^, for 
the atomic diamagnetism Xa ^ monatomic gas, where 
r being the distance of the electron from the axis of the external 
field passing through the atomic nucleus. Corrected experimental 
values for the atomic magnetic susceptibilities Xa helium and 
argon give Xa =4*6 x 10“® for helium, and for argon = 25*2 x 10“*® 
or 23*3 X 10 ”®. These values lead to a value of B for helium equal 
to 7*7 X 10"®® and for argon equal to 42 x 10”®® or 39 x 10”®®. As¬ 
suming atomic dimensions to be of the order 10 ”®, these values are 
much larger than those to be anticipated from the kinetic theory. 
The observed susceptibilities of helium and argon are at least ten 
times larger than those anticipated from theoretical considerations. 

.T, s. a T. 
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Action of light on the Thermal Conductivity of 
Selenium. Bianca Nannbi (Ntiovo Cim., 1920, [iv], 20, ii, 
185—200).—The results of the author's measurements show that 
the thermal conductivity of crystallised selenium is increased by 
the action of light, but to an extent apparently less than is shown 
with the electrical conductivity. This effect seems to diminish as the 
temperature rises. T. H. P. 

The Problems of Temperature Radiation of Gases 

Megh Nad Saha (Fh?l, il/ 0 / 7 ., 1921, [vi], 41, 267—278). — The 
results of King (Astrophys. J,, vols. 28, 34, 35, 37) indicate that 
temperatures between 2000® and 3000® are necessary for the excita¬ 
tion of the characteristic line radiation of the alkalis, alkaline 
earths, thallium, iron, vanadium, etc. In general, it appears that 
the higher the ionisation potential of an element the greater the 
difficulty of exciting its line spectrum. On the basis of the theory 
of electronic orbits, and the quantum theory of radiation, as 
developed by Bohr, Planck, Sommerfeld, Paschen, and Rubinowicz, 
the electronic orbits are classified according to their respective 
rotational and radial quantum numbers. The intensity of a spec¬ 
trum line depends on the products of the relative proportions 
of orbits in the initial and final states of the appropriate electrons 
and on the chance of changing from one orbit to another. An 
investigation of the statistical distribution of atoms into different 
possible stable orbits, when the gas is subjected to a thermal stimu¬ 
lus, shows that a very small concentration of radiant atoms suffices 
for the emission of the lines of the principal series of the element. 
Employing Paschen's notation, the lines (2, p) —(m, </,), (2, «) — 
(m, p'), (3, d) — (rny f) require gradually increasing concentrations 
of radiant matter. The following are respectively the temperatures 
of complete ionisation, temperature at which luminescence appears, 
and the temperature of maximum luminescence in the case of the 
respective elements: H, 24000®, 5000®, 12000®; He, 32000®, 
11000®, 17000®; Mer, 24000®, 7500®, 11000®; Ca. Sr, Ba, 8000— 
10000®, 1500®, 4000®. The theory is applied to the phenomena of 
the reversal of spectral lines by absorption, and affords an explana¬ 
tion of the phenomenon observed by Wood and others, that in the 
case of sodium vapour, only the lines of the principal series are 
reversed. Reversal of the lines (2, p) —(m, d) would occur at higher 
temperatures, and the lines of the Bergmann series, (3, c?) —(4, 6), 
would be reversed at still higher temperatures. Such reversal of 
the Bergmann series should take place in the case of the alkali 
metals at 2000—3000®. J. S. G. T. 

Thermodynamics of Mixtures. IV. Mario Basto Wagner 
{Zeitsch, physihah Chem., 1920, 96, 287—311. Compare A., 1920, 
ii, 596, 597).—^A mathematical paper in which, among other things, 
it is shown that the assumption of Nernst (*' Grundlagen dee neuen 
WErmesatzes," 1918, p. 157) that the drop in the specific heat of a 
given mass of a gas occurs earlier the greater the density, is a 
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natural consequence of his first assumption that every gas which is 
cooled at constant volume without condensation eventually reaches 
a condition of vanishingly small heat capacity. J. F. S. 

Chemical Constants and Critical Data. Fb. A. nsBOLEm 

{Zeitsch, anorg, Chem., 1920, 114, 234—240).—The chemical con¬ 
stant is calculated by the equation C'=Ao/4‘5717’, where A = (Ao-f 
AT—BT^^ . . the latent heat and the critical 

constants. Nernst's equation, C'=0*14 A/Tb, where Tb is the abso¬ 
lute boiling point, follows from van der Waals’s equation, 
\ogplpjc^a{\ — ThlT). Cederberg’s equation, (7=7c log (where k 
is 1'6 in many cases) also follows from this equation, since it is a 
special case of the more general equation, (7 = 1*1 log - 1). 

The formula losr ;)(atm.) = —2642/7’ + 2*5 log T — 0*0121757’+ 
8*474 xlO-fiTS^l.3325 xl0-»7” + 4*08355 holds for* water from 0® 
to the critical point; for oxygen the equation logp(atm.) = 
- 438*8/7’ + 2*5 log 7’ - 0*337527’ + 1*223 x lO^eT’® - 4*0085 x 
10-778 4.2*84387 is deduced. J. R. P. 

Critical Data and Valency in Organic Compounds. 

W. Herz { ZeH ^ ch , anorg , Ghem.y 1920, 114, 153 — 156).—It has 
been shown in previous papers (A., 1920, ii, 285, 414) that, if T’jt, 
Vk, represent critical temperature, pressure, and volume respec¬ 
tively, and 2 the sum of the valencies of the atoms contained in the 
molecule, Tk/Pk- 2 = 0*44 and vjt/z=0*00044. From this it follows 
that . p;fc/7’*. = l . 10"®, a relation which is now shown to hold with 
a fair degree of approximation for a number of organic compounds, 
principally aliphatic esters. It was shown in the papers referred 
to that, in the aromatic compounds, the value of the quotient 
TkIVk- ^ tended to be low, about 0*37, instead of 0*44, the mean 
value, whilst in many aliphatic compounds it was nearer 0*49. It is 
now shown that if the ring carbon atoms in aromatic hydrocarbons 
are assumed to be tervalent instead of quadrivalent, the value of 
the above quotient for these hydrocarbons is increased to about 
0*49, corresponding closely with the value for aliphatic compounds. 
This may have some significance in view of the supposed relation¬ 
ship between the structure of aromatic compounds and the crystal 
structure of graphite as determined by means of JT-rays. E. H. R. 

Theorem of Corresponding State and the Quantum 
Theory of Gases and Liqnids. A. Btk {PhysikaL Zeitsck., 
1921, 22, 15—20).—A theoretical paper, in which the quantum 
theorem is applied mathematically to the theorem of corresponding 
state, and an expression is evolved which represents the whole of the 
physical thermodynamics of the liquid state. J. !F. S. 

Approximate Calculation of the Latent Heat of Fusion 
of me Liquefied Inactive Gases. J. Nabbutt (PhysikaL 
ZeitscKy 1921, 22, 52—63).—^The expression Ap/^=constant for 
the elements of any given sub-group has been us^ to calculate the 
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latent heat of fusion of the inactive gases. The constant in the 
present case has been calculated from the experimental determina¬ 
tion of the latent heat of fusion of argon (Eucken, Beihl, Ann. 
Phyg., 1916, 40, 322), which has the value 0*268, Ap is the latent 
heat of fusion in Cals., and 6 the melting point in degrees abso¬ 
lute. In this group the constant therefore has the value 0*0032. 
The following values in Calories have been obtained for the latent 
heat of fusion: helium, <0*004; neon, 0*08; argon, 0*268; kryp¬ 
ton, 0*33; xenon, 0*43; and niton, 0*65. J. F. S. 

Znflaence of Surface Tension on Fusion and Solidifica¬ 
tion. Ernst RiB(TF««n. Am., 1920, 137—139; from Chem Zentr., 
1920, iii, 868 ).—In connexion with a communication by Pavlov (A., 
1909, ii, 19) the author develops an expression for the dependence 
of the melting point, of small, crystalline granules on the sur¬ 
face tension, §28 energy of the surface), in the form Tp—^ 0 = 
— TQx 2 S 2 zls^r( 2 , where T'o is the limiting melting point (without 
reference to surface energy), the density of the solid phase, r the 
radius of the crystalline granules considered as spheres, and q the 
latent heat of fusion. This expression, which is derived from the 
Gibb’s equilibrium conditions by purely thermodynamic reason¬ 
ing, and is readily adapted to the case of a drop enclosed within 
a crystal, gives results differing from those of Pavlov. Further 
observations of the melting points of crystals are necessary to decide 
which of the conditions, + valid. Probably, the 

‘majority of amorphous substances are composed of extremely minute 
crystals, the size of the granules being < 10 “® cm.; the absence of a 
definite melting point is to be ascribed to surface tensions. H. W. 

A Simple Method for the Determination of Melting 
Points and Critical Temperatures. Hermann Rassow {Zeitsch. 
anorg. Chem., 1920, 114, 117—160).—An apparatus was devised 
for melting-point determinations consisting of a solid cylinder of 
copper 10 cm. long and 5 cm. in diameter bored with an axial hole 
to a short distance below the centre for taking the specimen, a 
parallel hole for a thermo-couple, and a transverse hole intersecting 
the first hole at the centre of the cylinder. Through the transverse 
hole the specimen, illuminated by a lamp placed opposite the other 
end, was viewed through a telescope. The cylinder was heated elec¬ 
trically by a winding of nickel wire. The substance to be examined 
was sealed up in a tube of hard glass or transparent quartz, which 
was suspended through the axial hole in the field of view of the 
telescope. With this apparatus temperatures up to 1080® could be 
obtained with a limit of error ±P. The following melting points 
were determined- potassium iodide, 684*1®; potassium cyanide, 
601*2®; ammonium chloride, 519*7®; ammonium bromide, 541*9®; 
ammonium iodide, 661 ±3®, the accuracy being interfered with by 
dissociation; tetramethylammonium chloride, 420®±10®, much dis¬ 
sociation occurring; arsenic, 818®. Experiments were also made 
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on the melting points of mixtures of ammonium chloride with 
haloids of alkali metals. The method is not suitable for the deter¬ 
mination of complete melting-point diagrams of mixtures, but serves 
to indicate whether miscibility of two salts is possible or not. With 
a quartz manometer on the principle of the Bourdon spiral, a 
determination of the vapour pressure of ammonium chloride 
between 340^ and 620° was made. At 620° the vapour pressure is 
37'6 atmospheres. 

The melting-point apparatus was also used for the determination 
of some critical temperatures. The results obtained were: mercuric 
chloride, 704°; mercuric bromide, 738°; mercuric iodide^ 797°; sul¬ 
phur, 1040°; iodine, 563°. The critical temperatures of arsenic 
and mercury are above 1400°. E. H. R. 

Vapour Pressure. Liox Schambs (Zeitsch. Physik, 1920, 1, 
198—203).—theoretical paper, in which certain problems in con¬ 
nexion with vapour pressure are mathematically discussed, particu¬ 
larly those relating to the latent heats and the chemical constants. 

J. P. S. 

The Vapour Pressure and Sublimation Curves for some 
Important Metals. J. A. M. vax Libmpt {Zeitsch. anorg. 
Ghem.y 1920, 114, 105—116).—i«Tlie formulae deduced in a previous 
paper (A., 1920, ii, 688) are made use of in discussing the vapour 
pressures and sublimation pressures of the metals tungsten, plat¬ 
inum, molybdenum, copper, tin, lead, zinc, silver, bismuth, 
cadmium, antimony, and gold. E. H. R. 

Distillation Apparatus for Small Quantities of Liquid. 

Carl Woytacek {Chem. Zeit., 1921, 46, 82).—^The apparatus con¬ 
sists of a conical flask of 100 c.c. capacity and a small double-surface 
condenser attached vertically to the flask by a ground-in joint; the 
exit tube for the condensed vapours is near the lower end of the 
condenser. W. P. S. 

Breaking of Halogen Bonds. A. von Weinbbbg {Zeitsch. 
Physiky 1920, 3, 337—342).—By means of the expression 
a-hft + c—rf-h+ ^H-Kai “which a is the heat of reaction 
of the solid metal [M] with water, h the heat of solution of the 
hydrogen haloid, c the heat of neutralisation, d the heat of solution 
or the salt, and Q the work of dissociation into atoms, the heat of 
dissociation of many halogen salts has been calculated. The follow¬ 
ing values of have been obtained: LiCl, 193*2; NaCl, 

181-4; KCl, 183-9; RbCl, 1838; CsCl, 184-2; LiBr, 1501; NaBr, 
)140-1; KBr, 144-2; RbBr, 146-0; CsBr, 146-8; Lil, 129 0; Nal, 
120-9; KI, 126-6; Rbl, 127*9; and Csl, 129 8. If the heat of 
sublimation is known, the work of dissociation of the compounds in 
the gaseous condition may be calculated. The heat of sublimation 
has been calculated, and the following values obtained: NaCl, 48*8; 
NaBr, 46*7; Nal, 43*3; KCl, 48*2; KBr, 46*2; KI, 44*9; and the 
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energy of dissociation of the vapours found to be: NaCl, 132*6; 
NaBr, 94*4; Nal, 77*6; KCl, 135*7; KBr, 99 0; and KI, 81*7. 

J. F. S. 


Volume and Heat of Hydration of the Ions. M. Born 
{Zeitsch. Physik, 1920, 1, 45—48. Compare A., 1919, ii, 204; 
Fajans, A., 1920, li, 154).—In a previous paper Fajans {loc. cit.) 
has calculated the heat of hydration of certain ions on the basis of 
the author^s formula for the lattice energy of binary salts (loc, cit,). 
The author now shows that the values put forward by Fajans are 
too large* by about 100 Cals, in the case of the kations and too 
small in the case of the anions by about the same amount. A 
simple method of deducing the heat of hydration, W, is given, and 
the formula lF = i(l-l/e).V . 2388 x lO-^W/n Cals, deduced, 
in which N is the Avogadro number, z the valency, e the charge, 
and r* the radius of the ion, and e the dielectric constant of the 
solvent. Inserting the values for water as solvent, IF = 1*64 x 
Cal. Using this equation, the following values of W 
are calculated: H', 262; Li*, 110; Na*, 103; K*, 82, Rb*, 78; 
Cs*, 74; IT, 82; and Ca**, 344; CF, 77; Br', 68; and I', 57. The 
values of and r^, the atomic radius, are also calculated, and it is 
shown that for positive ions and for negative ions The 

only exception to the above regularities among the elements 
examined is found in the case of thallium, where rj = 2*00 x 10“® and 
fa=l*89 X 10“®. If the above regularities are not due to chance, 
they indicate that the formation of a positive ion involves the 
removal of the outside electron of the atom, and in consequence 
the ion volume must be smaller than the atomic volume. The 
formation of a negative ion involves the absorption of an electron 
into the atomic structure, and consequently the ion has a larger 
volume than the atom. J. F. S. 

Heat of Mixture. H. Cassel {Zeitsch, Physik., 1920, 2, 
146—147).—The author advances a theoretical proof of the general 
validity of Dolezalek's principle discussed in a previous paper (A., 
1920, ii, 664), namely, that every heat tone accompanying the 
mixture of condensed matter or every change of curvature in the, 
vapour density isothermal is characteristic of a chemical reaction. 

J. S. G. T. 


Calculation of the HeatTof Sublimation^ of j theXAlkali 
Haloids from the Lattice’ Structure. A." Reis {Zeitsch. 
Physik, 1920, 1, 294—298).—On the basis of Bom’s method of cal¬ 
culating the ionisation energy from the atom ion lattice (A., 1919, 
ii, 204), the author has calculated the heat of sublimation of the 
alkali haloids. The following values are given: lithium chloride, 
bromide, and iodide, 15—35; sodium chloride, 58; sodium bromide, 
55; sodium iodide, 51; potassium chloride, 52; potassium bromide, 
50; potassium iodide, 46; rubidium chloride, 60; and csesium 
chloride, 60. The present values are compared with those calcu- 
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lated by Haber {Verh, Deut, Phys, Ges., 1919, 21, 760), and a 
fairly good agreement found. J. F. S. 

Dependence of the Heat of Vaporisation of Water on the 
Temperature. H. von Steinwehr (Zeitsch. Physik, 1920, 1, 
333—336).—A flieoretical paper in which the author deduces an 
escpression showing the dependence of the heat of vaporisation on 
the temperature, and the difference between the specific heats of 
the liquid and vapour. This expression has the form 

r^iidr/dT)o-ro/To]{(l^aTo)Tlog, T + aT^}+ET, 
in which r is the heat of vaporisation per gram, T the absolute 
temperature of the process, and K a constant. The quantity, 
drldT—rlT — h — 8, where h is the specific heat of the saturate 
vapour and 8 that of the liquid. Evaluating the constants and 
inserting them in the equation gives r=-2*098(r66776Tlog«T — 
1*7874 X 10“®T2^ +20*765. The equation is tested by plotting the 
values of dr/aT—r/T against T, when a strafght-line curve is 
obtained, and the calculated values of r from 30*12® to 180*72® 
are compared with the experimental values of Henning {Ann. 
Fhy8iqut^ 1909, [iv], 29, 441) for water, when a remarkably good 
agreement is found. J. F. S. 

'il^e Heat of Vaporisation^ of Water as a Function of the 
Temperature. F. Henning {Zeitsch. Phystk, 1920, 2, 197—199). 
—simple thermodynamic proof is advanced of the resrdt obtained 
by Steinwehr (preening abstract) for the difference in the respec¬ 
tive specific heats at constant pressure of water in the vapour and 
liquid states, the vapour pressure being small. Making certain 
assumptions, the relation deduced from a well-known thermo¬ 
dynamic relation takes the form drjdt = {cp)i--{cp) 2 f where r is 
the latent heat of vaporisation at temperature ^®, and (cp)i, ( 0^)2 
the respective specific heats in the vapour and liquid states. The 
values of drjdt deduced from experimental values of (cp)! and 
(cp )2 are in close agreement with the experimental values of drjdt, 
corresponding with 40® and 50®, found by the author. Values are 
tabulated in the original for the latent heat of vaporisation of 
water, r, at temperature ^®, and for the temperature-coefficient 
thereof. J. S. G. T. 

Molecular Attractioii. V. K. K. Jabvinbn (Zettsch. phystkaL 
Chem., 1920, 96, 367—374. Compare A., 1920, ii, 165).—In a 
previous paper {loc. cit.), the author put forward the formula 
m^kjr^ as an attraction law. This was applied to mercury with 
values of r=5 or 6, by means of which the value of the heat of 
vaporisation of mercury at 360® was calculated to 15,350 and 
12,300 respectively. These values are not in keeping with the 
thermodynamic value, which lies between 13,810 and 14,490. 
Consequently, the author has now tested the formula 
in the case of merci^, and finds that the value n = 5‘5 is in better 
accord with fact. The latent heat of fusion has been calculated 
from the change in volume by means of the formula 
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W where Si and 8^ are the densities of the solid 
and liquid respectively. A moderate agreement is found between 
the calculated and experimental values in the case of sodium and 
potassium, but in other cases the two values are widely divergent. 

JT. 7. S« 

TliB Relative Volumes of the Chemical ESlements. 

Hawksworth Collins {Chem. News, 1921, 122, 62—66).—The 
relative volume of at 15° is 16*42. The relative volumes at 
16° of the following elements or radicles are: Cl, 23*01; Br, 27; 
I, 32-76; NHg, 16*42; CN, 23*96; N^, 32*63; NO^, 26*74; NOg, 
34*27; 8H, 26*48; CgHg, 41*87; CgH^, 28*89; CgH, 31*25; COgMe, 
49*71; COgEt, 66*13; COgPr, 82*55; COg-C^, 98-97; COg-CgHn, 
115-39; CgHg, 77*48; CgHg, 74*45; OH, 13*29; OH, 10*21; CClg, 
69*74; CO-OH, 23*8. J. R. P. 

The Molecular Volumes of the Alkali Haloids. K. Fajans 
and H. Grimm (Zeitsch, Physiky 1920, 2, 299—308).—The values 
of the respective densities, molecular weights, molecular volumes, 
and coefficients of cubical expansion of the haloid salts of lithium, 
sodium, potassium, rubidium, and caesium, as determined by 
various observers, are tabulated. It is shown that a linear relation 
of the form y^ax-\-a holds between the molecular volume, y, of 
one haloid salt and the corresponding value, x, of another haloid, 
the two salts containing a common kation or anion. This relation 
is exemplified by the relations Fk* = 1*130Fn„ + 6*95, Fj^bf = 
l*070Fj,oi + 3*16, - l*112Fi.i* + 4-25. The values of a and a 

are tabulated in the case of all the haloid salts of the alkali metals, 
employing Baxter^s values of the densities of lithium, sodium, 
potassium, and rubidium haloids. In the case of the fluorides of 
caesium and rubidium, the respective molecular volumes are 
deduced from those of the fluorides of lithium, sodium, and 
potassium, assuming the above linear relation to hold. The 
respective molecular volumes so deduced are 29*1 cm.® for caesium 
fliuoride and 28*8 cm.® for rubidium fluoride at 25°. Whilst the 
atomic volume of caesium, 71*0, is much larger than that of 
rubidium, 55*8, the molecular volumes of the iodide, bromide, and 
chloride of caesium are smaller than the corresponding molecular 
volumes of the rubidium haloids. The question is raised as to 
whether the crystalline structure of the caesium haloids is the same 
as that of the other alkali haloids. The difference between the 
molecular volumes of any two haloids containing either a common 
kation or anion increases with increase in the molecular volume 
of the common constituent. In the linear relation specified, the 
values of a and a increase together, except in the case of the 
caesium salts. On the basis of the hypothesis of Born, namely, 
that the outside electrons in the atoms are arranged along the 
edges of a cube, the distance between neighbouring, oppositely 
charged ions in the haloid salts is shown to be given by the rela* 
tion rs=0*938 x 10”®^F cm., where F is the molecular volume 
of the salt. The values of r are tabulated. It is pointed out 
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tliat the difierence between the respective spheres of influence of 
two ions combined with a common ion decreases with increase in 
the molecular dimensions of the common constituent. The sphere 
of influence of an ion is not a sharply defined magnitude, but 
depends on the ions in the neighbourhood of the ion in question. 
The sphere of influence of an ion is not an additive quantity, even 
at absolute zero. J. S. G. T. 

The Effect of Adsorbed Gases on the Surface Tension 
of Water. Shanti Swarupa Bhatnagar (/. Physical Chem., 1920, 
84, 716—735).—The disk method of measurement was used with 
a segment of a quartz sphere as the disk, a spring being used as 
a Joly's balance. The values for the surface tension of water in 
various gases at 15°, expressed as dynes, were: in a vacuum 71*3, 
in hydrogen 72*83, in nitrogen 73*00, in carbon monoxide 73*00, 
in carbon dioxide 72*85, in air 73*1. Excepting ic^ carbon dioxide, 
the increase in value of T for water in gases is proportional to the 
rise in their densities. Stockle and Meyer’s data for the values 
of T for mercury show a similar discrepancy with carbon dioxide 
(compare Freundlich, Kapillarchemie,” 1909, 86). W. G. 

The Use of Silica Gel as an Adsorbent for Vapours. 

E. B. Miller {Chem, and Met. Eng.y 1920, 23, 1155—1158, 
1219—1222, 1251—1254).--Special characteristics of the silica gel 
which render it adaptable to the adsorption of vapours are its 
easy preparation by coagulation of a colloidal solution of silicic 
acid, uniform reproduction, and its inertness and stability at even 
high temperatures. Its use was therefore tested in investigations 
on adsorption phenomena. The fact that vapours of liquids of 
high boiling point are more readily adsorbed, and that adsorption 
decreases with increasing temperature but increases with the 
partial pressure of the vapour, suggest that condensation of the 
vapour in the adsorbent takes place. Factors which influence 
adsorption are the ratio of the partial pressure of the vapour, P, 
to its vapour pressure at the temperature of adsorption, Pq, this 
ratio, PjpQy being termed the corresponding pressure,” and the 
compressibility of the adsorbed liquid; to secure activity of 
the adsorbent, its internal volume must be as large as possible, 
and made up of spaces of minimum dimension. Increase of 
temperature reduces adsorption, whilst increase of concentration 
improves it. Recovery of adsorbed vapours is effected by raising 
the temperature of the gel, or by decreasing the partial pressure 
of the vapours, either by exhaustion or by displacement with air, 
steam, or other gas. Laboratory scale experiments were carried 
out with mixtures of air and sulphur dioxide, ether, acetone, 
benzene, light petroleum, and water vapour; the saturation values 
and efficiency of adsorption from given concentrations are tabu¬ 
lated and plotted on curves, and the yields of recovered vapour 
are given in each case. [See J, Soc. Chem. Ind., 1921, Mar.] 

W. J. W. 
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Calciilatio& of the Dittoeioii Constant of Dissolved Stdi- 
stances. Hanh votk Ecles and Arvid Uedsuus {ZettscK anorg. 
Vhem,^ 1920, 113 , 59—68).—Experiments have been made to ascer¬ 
tain what extent the presence of other substances influences the 
velocity of diffusion of a given substance, and a method is devised 
whereby the diffusion constant may be calculated in the case of 
nioderately Concentrated solutions. Tlie method is expressed by the 
(following rule. The diffusion constant of a solution of a given con¬ 
centration obtained experimentally is multiplied by the coefficient 
<of Viscosity of a solution of one-fourth the concentration of the 
original solution and divided by the relative osmotic pressure of the 
dilute solution. Curves are given for the variation of the relative 
viscosity with concentration, and the relative osmotic pressure with 
concentration for solutions of sucrose of concentrations 0— \N, 

J. F. S. 

Hydro-di£Eusion of Magnesium Ammonium Sulpliate and 
Separation of its Component Salts. 0. Porlezza {Gazzetta, 
1920, 60 , ii, 285—296).—The diffusion of magnesium ammonium 
sulphate solution has been investigated by means of the method and 
type of apparatus described by holm (A., 1905, ii, 147). The 
ammonium salt is found to diffuse more rapidly than the magnesium 
sulphate (compare Eiidorff, A., 1889, 98; Torrance and Knight, 
A., 1918, li, 299). The numerical results obtained in experiments 
at 10*^ confirm the observation that the coefficients of diffusion of 
two salts diffusing together undergo diminution, the velocity of 
diffusion diminishing the more for the salt having the less coefficient 
of diffusion Simple diffusion into water cannot effect complete 
separation of the two salts except by lepeated diffusion of the 
diffusate. Belter results should be obtainable by taking advantage 
of the fact that magnesium ammonium sulphate is only slightly 
soluble in presence ot one of its components, so that concentration 
of a solution containing double salt and one component should lead 
to almost complete separation of the former. T. H. P. 

loxlic Velocities in Non-aqueous Solutions. P. Walden 
{ZelUch, anorg. Chem,, 1920, 113 , 113—124).—A theoretical paper, 
in which from previously published data the author shows that the 
pioduct of the ionic conductivity and the viscosity of the solvent 
IS a constant quantity, /aX^/oo = const., and = const. The 

velocities of the ions are inversely proportional to the viscosity of 
the solvent, and these products are independent of the temperature. 
It is also shown that the transport number at infinite dilution is 
practically the same as that at any other dilution for dilute solu¬ 
tions. For one and the same ion in different solvents the same 
transport number is obtained. Aqueous solutions of various ions 
with the exception of the hydrogen ion give the same transport 
numbers as non-aqueous solutions, and in general it may be said 
that in high dilutions with highly dissociated binary dectrolytes 
the transport numbers of a given ion are independent of the nature 
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of the solvent and of the temjperatnre. This is expressed hy the 
equation li^a-Voo + ^ci/ao )=^a== const, J. P. S. 

Diameter oi Ions in ITon-aqueous Solutions. P. Walden 
(Zeitsch, anorg, Chem,, 1920, 113, 126—130).—A theoretical paper, 
in which, by means of Einstein's formula, U = E/N .Svrip, in 
which U is the velocity of a particle, K the force acting on a par¬ 
ticle, N the Avogadro number, rf the coefficient of viscosity, and p 
the radius of the particle, the radius of a number of ions in methyl 
alcohol solution has been calcujated. It is shown that for most 
ions the value of p lies between 2*0 x 10“® cm. and 3*9 x 10“® cm. 
Hydrogen has a smaller value, 1*1 x 10~®, and lithium a larger 
value, 4*70x10“® cm. The ionic radius in non-aqueous solvents 
follows the same order as in aqueous solutions, ^namely, 
Ag*<Na‘<Li’ and Br'<;I'<Cl'<N 03 ^ In the case of the above- 
named simple ions the ionic radius in aqueouys solutions and the 
atomic radius are practically the same except In the extreme cases 
hydrogen and lithium, whilst in non-aqueous solutions the values 
of the ionic radius are about twice as great. The mean values 
obtained are, in aqueous solution 2*67x10“® cm., and in non- 
aqueous solution 5*33 X 10“® cm. A further set of ions, consisting 
of organic anions and kations, has the same ionic radius in both 
aqueous and non-aqueous soliltions, the mean value in this case 
being 4*4 x 10"® cm. The difference in the radius in the case of the 
simpler ions is held to indicate a much greater solvation in non- 
aqueous solvents than in water. J. F. S. 

Aqueous Solutions. Otto Pulvermacher {Zettsch, anorg, 
Chem., 1920, 113, 141—148).—It is shown that the formula 
A a; 4-1 represents the viscosity of aqueous solutions equally as well 
as the formula of Arrhenius (A., 1898, 336). In the 

case of mixed solutions the author puts forward the formula 
place of the Arrhenius formula 17 *^ = A* . 
Both formulae give equally good results, and in all cases except the 
most concentrated solutions are in keeping with the observed 
results. The author has determined, at 25°, the relative viscosity, 
the absolute fluidity (^), the density, df the speciflc volume, v, 
and the refractive index, Wjj, for solutions of sodium chloride, 
ammonium sulphate, and mixtures of the two, magnesium sulphate, 
potassium sulphate, magnesium chloride, potassium chloride, and 
binary mixtures of these. It is shown that the viscosity may be 
calculated for the mixtures by the above-mentioned formula with 
fair accuracy, but, using the fluidity and the usual mixture rule as 
suggested by Bingham (A., 1909, ii, 382), much better agreement 
between calculated and experimental values is obtained. Similar 
determinations have been made with dextrose, galactosOi maltose, 
lactose, and sucrose, and it is shown in connexion with th< 3 Be sub¬ 
stances the equation obtains, but for solutions of 

electrolytes the value of E is not in the least constant. S, P. S. 
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Significance oi Recrystallisation. G, Tammann {Zeitsch. 
anorg. Ghem,y 1920, 113, 163—178. Compare A., 1919, ii, 273).— 
The recrystallisation of metale when worked cold is discussed. It 
is known that when metals are worked cold or at temperatures 
much below the melting point large crystals are produced at the 
expense of the smaller crystals. The older distillation hypothesis 
put forward to explain the process is considered and shown to be 
incapable of successfully explaining it. The author puts forward 
a new hypothesis to explain the process, and considers a number of 
facts in connexion with recrystallisation from the point of view of 
this hypothesis, and in all cases finds it satisfactory. The hypothesis 
is as follows: Two contiguous crystals can only be in equilibrium 
with one another when the crystallographic equilibrium lattice 
planes of both crystals lie together in the same plane at the surface 
of contact, that is, when the space lattices of both crystals of the 
contiguous crystals form a single lattice or when the plane of contact 
is a twinning plane. If one or the other of these conditions is not 
fulfilled, then when the temperature is raised sufiiciently to allow 
of a certain amount of change in the position of the atoms or 
molecules in the lattice, new lattices of mean orientation to the 
surface of contact will be formed, that is, a recrystallisation will 
commence. J. F. S. 

Velocity of Migration of the Ions in Crystals. G. von 

Hevesv {Zeitsch, Fhyuhy 1920, 2, 148—149).—Extraordinarily 
small values for the velocities of migration at the ordinary tempera¬ 
ture of the ions in rock salt are deduced from the conductivity data 
of rock salt crystals by the application of the Einstein relation 
between diffusion and mobility. Thus in rock salt, the migration 
constant at 20® is about 3 x 10"^® cm.^ per day, about 1/10^® of that 
of the ions in the fused salt. The migration velocity increases 
rapidly with temperature, the migration “ constant'' in the case of 
rock salt attaining the value 1*4 x 10”® cm.^^ per day at 626®, about 
1/3000 of that in the case of the fused salt. The migration veloci¬ 
ties of the ions in crystals of lead chloride at a temperature 30® 
below the melting point of lead chloride have been determined by 
determining the rate of diffusion of radioactive lead chloride in a 
compressed mass of lead chloride crystals. The experimentally 
determined value of the migration constant at this temperature was 
0 029 cm.2 per day, in satisfactory agreement with the value 0*027 
cm.2 per day calculated as above. The calculated value at the 
ordinary temperature is 8 x 10“® cm.^ per day. The agreement 
between experimental and calculated results in the case of lead 
chloride suggests that the calculated values in the case of rock salt 
are probably correct. In mixed crystals, migration velocities are, as 
a rule, greater than in crystals of a pure substance. In all cases, 
mixed and pure crystals alike, the migration velocity begins to 
increase rapidly at a temperature in the neighbourhood of the 
/nelting point, which is in agreement with the conclusion reached 
by Tammann from other considerations. While this preliminary 
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to the" process of fusion commences at a higher temperature in the 
case of the nitrates than in the case of the chlorides of the alkalis, 
the converse is the case with the haloids of the heavy metals. 

J. S. G. T. 

The Crystal Lattice. A. Reis (Zeitsch, Phyaih, 1920. 2, 
57—59).—In this appendix to his previous paper (A., 1920, ii, 537) 
dealing with the classification of the several points of the crystal 
space-lattice into natural groups, the author advances evidence 
supporting his statement that the classification can be effected from 
geometrical considerations. The following rules hold for the various 
natural-point groups of the lattice. (1) A connecting line between 
two natural point groups can never be crystallographically equiva¬ 
lent to a connecting line in the interior of a group. (2) The shortest 
connecting line between two natural point groups is longer than 
the longest connecting line necessary for the internal cohesion of 
a natural point group. (3) The natural point groups are those 
satisfying conditions (1) and (2). No natural point groups exist in 
the case of most of the space-lattices of the metals hitherto deter¬ 
mined. Such space-lattices are termed atomic-ion lattices. To this 
class belong the lattices of the diamond, silicon, the alkali haloids, 
fluorite, and zinc blende. A second class of space-lattice is charac¬ 
terised by two atomic point gypups. These are termed radicle-ion 
lattices, and are exemplified by the cases of calcite and pyrites. It 
is surmised that the silicates characterised by their hardness, and 
salts of similar complex acids—the titanates, borates, phosphates, 
niobates, tungstates, etc.—possess space lattices belonging to a third 
class, the honeycomb lattices. Spinel is probably the simplest 
representative of this class. J. S. G. T. 

Phenomena in the Formation of Space Lattices Com¬ 
posed of Two Difierent Species of Atoms, particularly in 
the Formation of Mixed Crystals of Silver and Gold. 

G. Tammann {ZeiUch. anorg, Chem,, 1920, 114, 281—288).—When 
the soluble component of a mixed crystal is removed, the atoms of 
the insoluble residue may behave in four ways: (1) remain as an 
atomic dust or conglomerate of particles with irregular atomic 
grouping; (2) combine to microscopic crystals; (3) combine with the 
solvent or solute, although the substance in mass is not attacked; 
(4) combine together and attract other atoms to the chain. 

With mixed crystals of gold and silver (and i)robably other 
metals), case (2) only occurs on extraction with sulphuric or nitric 
acids. With mixed crystals of platinum with silver or copper, 
cases (2) and (3) occur simultaneously. The behaviour of alloys 
of platinum with lead, bismuth, or zinc, containing platinum com¬ 
pounds, is similar. Mixed crystals of iron with silicon on treat¬ 
ment with hydrochloric acid give only silicic acid. Silicon hydride 
is evolved when the silicon is in combination with an electro¬ 
positive metal, such as magnesium, which forms MggSi. Iron- 
carbon mixed crystals give hydrocarbons with hydrochloric acid. 
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Th« residue of gold left p.fter dissolving out the silver from an 
alloy wag found by X-ray examination to be crystalline, although 
it was finely divided ana almost black. At higher temperatures, 
the particles are larger and yellow. The separation of gold and 
silver is described. The residue of silver in the gold after treat¬ 
ment with aqid is appreciable when the original alloy contains only 
small quantities of silver, and increases as the amount of silver 
in the alloy decreases. The amount is not appreciably altered by 
tempering. J. R. P. 

Size of the Ions and Lattice Energy of the Alkali Haloids. 

K. Fajans and K. F. Herzfeld (Zeitseh. Physih, 1920, 2, 
309—331).—On Born’s theory of lattice energy, in which the 
potential energy of the residual neutral parts of the ions is 
inversely proportional to the ninth power of the distance, it is 
found that the lattice energy of the sodium haloids is 9 Cal. per 
mol. too large, assuming that the values for the potassium haloids 
are correct. Modifying Born’s formula for the potential energy 
by the introduction of terms containing the inverse fifth power 
and the inverse seventh power of the distance, in the case of 
katiohs and anions of different sizes, an equation is derived whereby 
the ionic radii may be determined in numerous cases. Applying 
the results to the case of the alkali haloids, the following values 
are obtained for the ionic radii of the respective alkali cations 
and haloid anions: Na, 0*517 xl0~® era.; K, 0*794x10-® cm.; 
Rb, 0*914x10-8 cm.; F, 0*75x10-® cm.; Cl, 0*953x10-® cm.; 
Br, 1*021x10-® cm.; I, 1*122x10-® cm. The values calculated 
therefrom for the distances between the atoms of the respective 
haloids are in very close agreement with observed values. The 
calculated values for these distances are, in 10-® cm.: NaF, 2*34; 
NaCl, 2*817; NaBr, 2*980; Nal, 3*231; KF, 2*67; KCl, 3*141; 
KBr, 3*295; KT, 3*527; RbCl, 3*286; RbBr, 3*440; Rbl, 3*672. 
The ionic dimensions are substituted in an expression involving 
the inverse first, fifth, and seventh powers of the distance, and 
corrected values of the respective lattice energies of the several 
alkali haloids are derived. The values so calculated in Cals, 
per mol., are: NaF, 210*4; NaCl, 170*0; NaBr, 159*7; Nal, 146*7: 
KF, 192*2; KCl, 159*0; KBr, 150*4; KI, 139*1; RbCl, 154*6; 
RbBr, 146*5; Rbl, 135*8. These values are in closer agreement 
with values derived from experimental data than any hitherto 
deduced. The theory developed removes the discrepancy in the 
relative magnitudes of the lattice energies of the respective sodium 
and potassium haloids, and, moreover, explains the smaller relative 
value of the repulsion potential, derived from available compressi¬ 
bility data connected with the alkali haloids, in the case of the 
sodium salts as compared with the potassium salts. J. g. Q. T. 

The Molecular Directing Force iu Xdquid Crystals. 

0. Lehmaxn (ZeiUch, anorg, Chem,, 1920, 118, 253— 305).— A 
theoretical discussion of the properties of different kinds of fluid 
crystals, as revealed by tfieir optical behaviour. The properties 
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ara beat accounted for on the assumption that the fluid crystals 
have a leaflet-like structure, the units of which endeavour, as far 
as possible, to remain parallel, but can glide freely in a direction 
parallel to their faces (compare following abstract). E. H. R, 

Tlie Molecular Forces Operative in Liquid Crystals and 
tjieir Relation to Known Forces. O. Lehmann (Zeitsch. 
Phyaik, 192Q, 2, 127—145).—A critical review of the theory of 
(Jroth concerning the forces operative in the production of crystal¬ 
line structure. The author contends that, in general, the surface 
of a crystal surrounded by another medium is a surface of uniform 
surface tension, and the orientation of the molecules of liquid 
crystals is in no way conditioned by surface tension considerations. 
Departure from the spherical form normally assumed by a surface 
of uniform surface tension is illustrated by imagining the molecules 
to be built up of a number • of flat wedges the alternate edges of 
which are parallel, the whole being enclosed withp a uniformly taut 
elastic membrane. The wedges move freely onVollers. A laminar 
structure is produced by the penetration of one set of wedges into 
the space between neighbouring wedges in an adjacent row. The 
production of a laminar structure as the result of anisotropy of 
the impacts of the molecules, due to temperature, is shown to be 
untenable. An explanation of the tendency of the molecules of a 
liquid crystal to possess direotipnal properties is afforded by con¬ 
sidering the molecules as analogous.to astatic magnetic systems. 
The molecules may, in like manner, be regarded as constituted of 
positive atoms placed at the corners of a cube, about which 
electronic orbits are executed alternately in counter-directions. 
Crystalline structure originates in the tendency of the laminar 
molecules to be arranged at equal intervals, and their capability 
of gliding parallel to their flat surfaces. The term '^liquid 
crystals applied to these substances is justified by their properties. 

J. S. G. T. 

Measurement of Solvation (Swelling) in Colloids. 

H. LOers and M. Schneideb (Eolloid Zeitsch,, 1921, 28, 1—4). 
—The authors have made a comparative study of Hofmeister's 
weight method, Fischer’s volume method, and Wo. Ostwalds 
viscosimetric method for the determination of the amount of swell¬ 
ing of colloids. The measurements include determinations of the 
increase in weight of gelatin in water, the change in the viscosity of 
gliadin in lactic acid of various concentrations, the sedimentation 
height of barley flour, and the change in the viscosity of suspensions 
of barley flour. The results show that the three methods named 
furnish similar results, are generally applicable, and trustworthy. 

J. F. S. 

The limiting Size of Colloidal Particles in a Brownian 
Motion. Bunsaru Arakatsu and Mitsuhabu Fukuda (Mem, 
GolL Sci. Kyoto, 1920, 4, 179—182).—Sols of the metals gold, 
silver, copper, cadmium, sine, tin, magnesium, nickel, aluminium. 
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platinum, and tungsten, prepared by Bredig's method, were 
examined by measuring the diameter of the smallest particle which 
could be found in a state of rest. The limiting size, which 
appeared to be the same for all the metals, was approximately 
2*6 fjL. In the case of cadmium, zinc, tin, and magnesium, the 
particles were all so small that no measurement could be effected. 
The effect of increasing the viscosity of the sol was examined by 
adding a concentrated solution of sugar or glycerol, measuring the 
viscosity, and then examining as before with the ultramicroscope. 
These experiments were made with gold and copper sols, and it 
was found in each case that by plotting the logarithm of the limit¬ 
ing size of the particle, < 2 , against the viscosity, 1 /, a straight line 
was obtained. For the gold sol, the relation can be expressed by 
^^^0.229 == 3 - 5 ^ and for copper, = E. H. R. 

Coagulation of Colloidal Solutions by Electrolytes; 
Influence of Concentration of Sol. E. F. Burton and (Miss) 
E. Bishop (J. Phyhcal Chem,^ 1920, 24, 701—715).—^The three 
aqueous colloidal solutions used were gum mastic sol, Bredig copper 
sol, and arsenious sulphide sol. The results show that the coagu- 
lative power of any given ion varies with the concentration of 
the disperse phase of the colloidal solution, as follows. For 
univalent ions, the concentration of ion necessary to produce 
coagulation increases with decreasing concentration of the colloid, 
this increase being very rapid with low concentrations of the 
colloid. For bivalent ions, the concentration of the ion necessary 
to produce coagulation is almost constant and independent of the 
concentration of the colloid. For lervalent ions, the concentra¬ 
tion of ion necessary to produce coagulation varies almost directly 
with the concentration of the colloid. 

The authors suggest that there are at least two properties of the 
system, made up of colloidal solution plus electrolyte, which have 
influence in determining the coagulating power of any ion. These 
two influences are such that they tend to counteract one another 
to a certain extent. One of them dominates the action of 
univalent ions, whilst the other dominates the action of tervalent 
ions. In the action of bivalent ions, the two influences seem to 
be nearly equalised. W. G. 

Gold Numbers of Electrolyte-free Fractions of Albumin 
from Normal and Immune Serums and their Sensitising 
Action on Colloidal Suspensions. Joseph Reitstotter 
{Kolloid Zeitsch., 1921, 28, 20—24).—^The gold number and the 
sensitising action of electrolyte-free albumin and paraglobulin on 
ferric hydroxide sols have been determined. The albumin frac¬ 
tions were prepared from the normal and immune serums of 
several animals by the electro-osmotic method. The albumins have 
the smallest gold number, and are followed in order by para¬ 
globulin and euglobulin. It is shown that the gold number is 
not a characteristic constant in the case of anti-substances. 
Different antitoxic serums from the same type of animal have the 
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same gold number within the limits of the experimental accuracy, 
and different bactericidal serums have the same protective action 
toward colloidal gold as the normal serums. The gold number is 
independent of the nature of the serum. Different albumin frac¬ 
tions exhibit widely different sensitising actions on ferric hydr¬ 
oxide sols, but all albumin-ferric hydroxide sols are much more 
sensitive to electrolytes than the pure ferric hydroxide sols. Para- 
globulin has a similar, but somewhat less marked, action than 
albumin. Paraglobulin antitoxic serums have a greater sensitising 
action than the normal or antibacterial serums, from which it is 
deduced that the specific anti-substances have a larger negative 
charge than the normal paraglobulin. It is possible to differ¬ 
entiate between paraglobulin and antitoxic serums by purely 
physico-chemical measurements without experiments on animals, 
and the sensitising action on ferric hydroxide sols may be regarded 
as a reaction for the anti-substances. J. F. S. 

Three Phase Emulsions. H. Beghhold, L. Dede, and 
L. Reiner {Kolloid Zeitsch., 1921, 28, 6—19).—It is shown that 
pairs of immiscible liquids such as water-benzene and water-petrol¬ 
eum may be emulsified by shaking with alumina, zinc dust, or yeast. 
T^ie emulsion formation depends on the size of the particles of the 
powder, its quantity, and oi\ the addition of certain substances 
(emulsion promoters). The emiilsifying power of the powder (emul¬ 
sion former) increases to a maximum with decreasing size of the 
particles, and then decreases with a further decrease in the size of 
the particles; the more solid phase present the larger the amount 
of emulsion produced. The powder forms a sheath round the indi¬ 
vidual drops of the disperse phase, and prevents them coalescing, 
and consequently the greater the amount of powder the greater the 
suiface which it can thus protect, and so the greater the amount 
of emulsion formed. The emulsion promoters must be soluble in one 
or both of the liquid phases. Benzene and water are not emulsified 
by shaking with alumina powder, but the addition of a few drops 
of such substances as pyridine, acetic acid, ethyl alcohol, sodium 
hydroxide, or sodium nitrate immediately causes emulsification. It 
is probable that the role of the emulsion promoter consists in some 
action influencing the wetting of the powder by the two liquid 
phases. The relative surface tension of the two liquids has no influ¬ 
ence on the emulsification, and consequently the change of surface 
tension brought about by the emulsion promoter cannot have any 
effect on the emulsification. The systems named above have been 
examined, and the maximum quantity relationship for complete 
emulsification determined. It is shown that in general the maxi¬ 
mum relationship lies between 60 to 80 volumes of the disperse 
phase to 20 to 40 of the dispersion medium. Theoretically, this 
relationship is deduced as 74:26. The volume of the emulsion is 
influenced by the density of the solid phase and that of both liquid 
phases. Large differences in the density bring about a diminution 
of the emulsion layer. J. F. S. 

?♦ 
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XnfiUMiee of the Xonisliig TMiaion on CSK^micnl Reactlonn 
in OaseouB Mixtures, particularly^ in the case of the Inert 
Oases. FBkSz Skaupy {Zeitsch. Physik, 1920, l| 49—50).— 
When freshly hlled tubes of neon and argon are used for the first 
time the spectrum is always found to indicate the presence of 
carbon compounds. In the case of a neon tube the carbon spectrum 
vanishes in a few seconds, whilst in the case of an argon tube it 
persists for hours, but eventually disappears. The author estplains 
the different behaviour as follows: the ionisation potential of carbon 
compounds lies between that of neon and argon, so that when the 
potential is applied to the neon tube the carbon compound takes 
up by preference the electrons, and is decomposed by them to form 
non-volatile derivatives, whilst with an argon tube the argon takes 
the electrons and the carbon compound is therefore only slowly 
destroyed. An analogous case is found in the purification of argon 
or neon from nitrogen by heating with a mixture of calcium chloride 
and carbide; in the latter case the reaction is much more rapid than 
in the former case. The explanation is similar to the foregoing 
explanation: the red hot calcium compounds emit electrons which 
ionise the nitrogen in preference to the neon; the nitrogen ions then 
react with the carbide, whilst in the other case they ionise the argon 
in preference to the nitrogen, and so the reaction is retarded. It 
would seem, therefore, that the inactive gases are capable of exert¬ 
ing an influence on the velocity of chemical reactions which are 
brought about by the presence of free ions. J. F. S. 

Reversible Reactions of Carbon Monoxide on the Oxides 
of Iron. Giorgxs Chaudrox (CompL rend., 1921, 172, 152—155). 
—Starting with ferric oxide and carbon monoxide, the author has 
studied the ec^uilibria over a temperature range of 300—1000®. The 
ferric oxide is reduced to the magnetic oxide, and beyond this 
stage two reactions may occur. Below 580® there is a single system 
corresponding with the equation Fe 304 + 4C0 — 4002 +3Fe. 
Above 680® there are two equilibria before arriving at iron, namely, 
FeA + CO SFeO + COa FeO + CO ^ Fe + COg. The three 
solid phases co-exist in equilibrium at 680®. Below 580® ferrous 
oxide is unstable, and is transformed into a mixture of iron and the 
magnetic oxide, 4FeO ^ Fe804 + Fe. W. G. 

Binary Equilibria with Solid Carbon Dioxide. A. Thiel 
and E. SOhulte (Zeitsch. physihaL Chem., 1920, 96, 312—342).— 
The binary systems between solid carbon dioxide and ethyl ether, 
ethyl chloride, methyl ether, chlorine, hydrogen sulphide, and 
carbon disulphide have been investigated. It is shown that in all 
casee the characteristic temperature of the three-phase system corre¬ 
sponds with the vapour pressure of pure carbon dioxide, and 
thereby it follows that in each case solid carbon dioxide constitutes 
the Bolid phase. The equilibrium temperature lies only so much 
below the sublimation temperature as corresponds with the amount 
of the eecond component in the vapour phase. J. F. S. 
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Tb.6 X^h^tiomena Presented by AUotropic Organic Snb- 
stancSe in Contact with a Solirent. U. VixasSoxsE {Eec. 
trav. chim,, 1921, 40, 1—29).—In a study of the keto-enolic tauto- 
merism of benzoylcamphor the author finds that the results obtained 
by Meyer's method (A., 1911, i, 360, 832) in alcohol, acetic acid, 
acetone, ether, or toluene as solvents do not agree satisfactorily 
with the formula of van't Hoff as elaborated by Dimroth (A., 1911, 
ii, 31; 1913, ii, 763), which the author considers to be a particular 
case of a general formula obtained by Smits (A., 1916, ii, 760). 
Using instead measurements of optical activity (compare Forster, 
T., 1901, 79, 987) in alcohol, acetone, and toluene as solvents at 
three different temperatures, the author obtains results which agree 
well with Smits's formula. The equilibria in the different solvents 
are enol/ketone equals 82/18 in toluene, 61/39 Jn alcohol, and 
52/48 in acetone. The author calculates that the transition tem¬ 
perature at which c jcj, = IaIIh, and therefore K = 1, in other words, 
the temperature at which both forms can co-exisb*in the crystalline 
state, will be in the neighbourhood of — 83°. W. G. 

Non-mechanical Nature of Chemical Processes. 

M. PoLANVi (Zeitsch. Physih, 1920, 1, 337—344).—A mathematical 
paper, in which it is shown that so long as the deviations from the 
equi-partition principle cannot^ he explained without quanta, it 
appears to be objectless to represent chemical reactions in a mech¬ 
anical manner. The dissociation of bromine takes place at least 
300,000 times faster than is indicated by statistical mechanics. 

J. F. S. 

Origin of Chemical Energy. M. Polanyi {Zettsch, Phystk, 
1920, 3, 31—35. Compare preceding abstract).—It has been shown 
previously that chemical reactions do not occur at the expense of 
the kinetic energy of the reacting substances, but obtain the energy 
required for the reaction from the aether. The present paper 
shows that this energy is not drawn from the aether as heat radia¬ 
tion, and that such a source of energy is not possible or in keeping 
with dark reactions. The author considers the nature of the energy 
taken up in accordance with the hypothesis, and puts forward a 
further hypothesis as to the nature of the energy. The emission of 
radiation consists in a quantum spring made by an electron coupled 
with a quantum spring of the aether. The first spring is followed 
by a loss of energy which covets the energy used by the coupled 
quantum spring of the aether. The absorption of radiation oottsiets 
in the reversal of this process. J. F. S. 

Dynamic Quantum Weight, Nernst’a Theorem, and 
Gibbs'a iParadojt. W. ScnoTritY (Phystkal Zeitsch., 1921, 99, 

1 ^—11).—^A theoretical paper, in which the influence of the dynamic 
quantum weight of solid substances and gaseous molecules on the 
chemical constant in vapour pressure and reaction equilibria is 
investigated for those where the weight differs from unity. 

?♦—2 



ii. 180 


ABSTEAOTS 07 CHBMIOAL PA7EBS. 


The weight unity is deduced for the lowest quantum condition from 
certain theoretical and experimental data, and this affords a con¬ 
firmation of the Nernst theorem. The Nernst theorem cannot be 
extended to the higher quantum conditions of gaseous molecules, 
since here quantum weights which differ from unity certainly 
appear. A consideration of this case from the point of view of 
Gibbses mixture paradox shows that this paradox has its foundation 
in the cellular structure of the phase volume. J. F. S. 


Theory of Equations of Condition. I. Mario Basto 
Wagner (Zeits^ch, 'pht/sikal, Chein., 1920, 96, 483—497).—In a pre¬ 
vious paper {Ann. PhyRihy 1914, 45) the author developed two 
equations of condition which have the form: 

J)D-J2r[2-e-«/K3’/f('-)rfr + 6/c + ai6Vt)2+ . . .] 


and = 

In the paper quoted the value of ^F{r)(lr was not determined. The 

•' 0 

author now deduces the first of the above formula by the Wall 

method, and then proceeds to evaluate F(r)dr, which is shown to 

(> 

have the value: 

n IF(r)f!r = BT log, liT Ip(v-h) + J}Tvl(v-b)-BT+ bp. 

J. P. S. 


The Significance of Velocity Constants from the Point 
of View of the Quantum Theory. Max Trautz {Zeitsch. 
Physih^ 1920, 2, 117—126, 296).—mathematical investigation 
from the point of view of the quantum hypothesis of the two factors 
composing the velocity constant characteristic of a reaction—the 
frequency or impact number and the activity or yield factor. The 
work is concerned principally with the former, and includes a 
discussion from the point of view of the quantum hypothesis of the 
temperature-coefficient of the velocity of reaction. J. S. G. T. 

Influence of Colloids on the Rate of Reactions Involving 
Gases. I. Decomposition of Hydroxylamine in the 
Presence of Colloidal Platinum. Alexander Findlay and 
William Thomas (T., 1921, 119, 170—176) 

Kinetics of the Reaction between Hydrogen Peroxide 
and Iodine. E. Abel {Zeitsch. physikal. Ghem.^ 1920, 96, 
1—179).—The reaction between hydrogen peroxide and iodine 
which is represented by the equation H202-l-l2 = 2HI-h02 (1) is on 
account of the similarity of the reaction substances always accom- 
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panied by the reaction H 202 + 2HI = l 2 -f 2 H 2 O (2), whereby a com 
plicated system is set up which is rendered more difficult of investi¬ 
gation because reaction (1) only takes place under otherwise suit¬ 
able conditions between relatively narrow limits of hydrogen-ion 
concentration, namely, between = —10-7^'with a velocity 

which is expelimentally measurable. The velocity was ascertained 
by measuring the volume of oxygen evolved, and to prevent super¬ 
saturation large volumes of the reaction mixture were rapidly 
stirred. In order that the hydrogen-ion concentration should be 
maintained within the necessary limits, sodium acetate and acetic 
acid were added to the reaction mixture. The total changes occur¬ 
ring are represented by the scheme: 


(a X1-X2) ib-xi+x2) 
H2O2 + 1 , + 



O 2 + 2NaI -h 2CH8-C02H (1') 


ia-xi-xo^ 


HA 


ie-]-xj‘-X2) (e-^Xi-X2) 

+ 20 H 8 -CU 2 H + 2NaI-~>l 2 + 2CH3-Q02NaH-2H20 (2'), 


where the bracketed quantities represent the momentary concentra¬ 
tions, Xi and X 2 the progress of the reactions ( 1 ') and (2') at the 
time t. In most cases the reactions were carried out with 0*4iV'- 
sodium acetate. It is shown that the velocity of the reaction 
between hydrogen peroxide an^ iodine is strictly proportional to the 
concentration of the peroxide. "It is also proportional to the con¬ 
centration of the I 3 ' ions, but with concentrations of sodium acetate 
greater than VON the velocity is a little less than that required for 
strict proportionality. The reaction velocity is to a degree depen¬ 
dent on the products of the reaction in the sense that with increas¬ 
ing concentration of hydrogen ions and iodine ions it decreases. The 
hydrogen-ion concentration appears in the equilibrium equation 
raised to the power g, which has a value for the present experiment 
between —1 and —2, and which varies in the sense that with 
increasing I' concentration it increases, and in the concentrations 
of I' = 0 to about I' = 0'liV' the value of q reaches a stationary value 
of —1*50; wdth a further increase in the I' concentration the value 
of q decreases towrard — 2. In this region the variation of q between 

— 1*0 and — r50 with I' concentration can be well represented by 

the e function, (/= — + The iodine-ion concen¬ 

tration appears in the equation raised to a powder which lies between 

— 1 and — 2. Apart from the above-mentioned connexion between 
the I' concentration and the velocity, the “order'' of reactions (1) 
and ( 1 ') in respect of the I' concentration may be so formulated 
that it passes through a minimum which lies at about —4 for very 
small concentrations of I' ions. On either side of this minimum 
the order increases, on the side of decreasing I' steeply toward —2 
or perhaps to —1, and on the side of increasing I' concentration 
more slowly towards - 1 . This change in the index of the V con¬ 
centration, which represents the concentration range of O'OOliT— 
0*1 A, may be represented by whole number stationary points (— 4*0, 
-3*0, -2*0, -1*0), which represent practically sudden changes in 
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th^ charaotor of the reaction and which subdivide the ooncentration 
grange into four parts (I, II, III, IV), which may be easily fitted in 
with the four indexes. The approximate limits these four parts, 
as weU as the corresponding velocity-coefiicients for unit concen¬ 
tration of the reacting substances with 0'4iY-sodium acetate at 25°, 
are given in a short table in the paper, and may be shortly repro¬ 
duced, thus; region I, I'(0*001 —0*004)iy,_ p=-4*0, A;' = 4*6x 
10-17; II, 1/(0*004-0-008)ir, 27=-3*0, A;i = 13*3 x lO-i^; III, 
1^(0*009-0*02)^, p=-2*0, /£'= 15*1 xl0-i«; and IV, I'(0*03- 
0*1)V, 27=-1 *0, A;' = 5*8 X 10-1^ Under otherwise constant condi¬ 
tions the velocity increases with increasing acetate content; for a 
ghen I' concentration this increase may be represented by the 

expression: ^iTn«o *3 = [2 67 4- 12 * 0 a'(CH 3 *CO 2 Na) + 10*8(1 - 

. . . 

a/) 2 (CH 3 *C 02 Na) 2 ] x 10" n, where a' is the degree of dissociation 
and (CH 3 ’C 02 Na) indicate^ the total concentration of sodium 
acetate in gram-mols. per litre. More generally, within the region 
I—IV the time law of reaction I' is given by the simultaneous 
differential equations (Ixi/dt = /c^i n iii.ivK^ - ““® 2 )[I 8 ^i}/ 

[I/]^i :3 :2 :1 ^ .T2)/a'd]l*50-0-60.-402*6tll}^^^ ^ ^ ^ 

^ 2 )Pn<> where the values for are those given above, is the 
equilibrium constant of the H 2 O 2 —U reaction (0*78), and [!']« and 
fis'ji represent the concentrations of V and I 3 ' ions, and are ob¬ 
tained from the tri-iodide equilibrium at time t for an iodide con¬ 
centration and iodine concentration and 

is the dissociation constant of acetic acid (1*8x10-^). These 
equations have been tested on a series of examples and substan¬ 
tiated, The above relationships indicate that the II 2 O 2 —12 reaction 
takes place with respect to H* and I' negatively auto-catalytically, 
but in combination with the H 2 O 2 — I' reaction in relation to iodine 
positively; in respect of H* and however, the nature depends on 
the conditions, that is, as x{;> or <^ 3*2 negative or positive catalytic. 
The variations of the reaction H 2 O 2 —HI from the strictly bimole- 
cular reaction which are found in the literature are all to be 
explained by the presence of the simultaneous reaction H 2 O 2 - 12 . 

J. F. S. 

Removal of Halogens from some Organic Compounds* 

Anytu Hj. Hbdehus {Zeitsch, ^hysikaL Chem., 1920, 96, 
343—366).—The velocity of reaction between solutions of sodium 
hydroxide and a series of halogen substitution products has been 
investigated at a series of temperatures. The measurements were 
all carried out in aqueous solutions, and from the results the 
constant A of the Arrhenius temperature formula, 

Zy, = . eUCri-nWoTi), 

was calculated. The following data are recorded: monoohloro- 
acetio acid, 55°, .^ = 2*05 x 10-«; 65°, ^=6*08 x10-8; 80°, 
iirq(=23*9 X10“®; 90°, Z = 61*8xlO“®; 2=23,000; monobromo- 
apetic add, 65°, .S'= 151 x 10-3; 75 °, A: = 365x 10-3; 4=20,600; 
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©til^yl^ne dibromid© (first flt^g©), 30^, Z=all3 x lO-*; 46®, 
649xJ.O~*; -4=; 22,000; (second stage), 75®, jr«2‘8xlQ-^; 

«-brompacetoaoetic ester, 40®, Jr = ca. 800x10-®. Experijneipts 
were also made with a-bromopropionic acid and monochloroaoetone. 
In the case of a-bromopropionic acid, it was impossible to obtain 
a velocity constant, since the reaction takes place simultaneously 
in several directions. The influence of alcohol, water, and acetone 
on the velocity of the reaction has been examined. In the case 
of monochloroaoetone, the constant was determined at 0®, as the 
reaction is extremely rapid, even at this temperature, and the 
constant shows a decided progression. J. F. S. 

Kinetics of the Ketonic Decomposition of Acetoacetic 
Acid. Erik M. P. Widmark (Acta med. Scandtnav., 1920, 63, 
393—421; from Chem. Zentr.y 1921, i, 9—10).—The course of the 
reaction is followed by estimation of the carbon dioxide evolved 
according to Winpkler’s method (precipitation of barium 
carbonate). The necessary acetoacetic acid is j^repared by hydro¬ 
lysis of technical ethyl acetoacetate by alkali hydroxide, this 
process being complete before acetone is produced in measurable 
amount. The formation of acetone has been investigated in acid 
and alkaline solution; in the latter, practically only the electro- 
lytically dissociated aniqn of acetoacetic acid is present, since the 
salt is extensively dissociated into Na’ and CHj*C0*CH2*C02'. In 
strongly acid solution, on the other hand, the acid is present as 
such, since electrolytic dissociation can be neglected. It is found 
that th© undissociated and dissociated acids exhibit greatly differ¬ 
ing rates of decomposition, that of the former being about fifty 
times the greater. In alkaline solution, formation of acetone 
occurs at the rate of decomposition of the anion, the velocity of 
which is calculated from a series of concordant observations to b© 
0*00008 at 37®; in strong mineral acid solution, on the other hand, 
it occurs at the rate of decomposition of the acid itself, the constant 
of which is calculated to be 0*0042 at 37®. As is to be expected, 
the reaction is of the first order in either case. In almost neutral 
solutions, in which the acetoacetic acid is partly dissociated, the 
rate of decomposition depends on the degree of electrolytic dis¬ 
sociation, and can be calculated from the expression aFi —(1 — a)Fni 
(Fj and Fw=constants of decomposition of th© ion and undis¬ 
sociated acid respectively; a=degree of dissociation). This ex¬ 
pression is valid for all concentrations of hydrogen ions. On the 
other hand, the degree of dissociation depends on the hydrogen- 
ion concentration, which varies with the progress of th© action, 
since acetoacetic acid is decomposed. In spite of these compli¬ 
cations, the author has succeeded in establishing th© validity of 
his hypothesis; in nearly neutral solution, the velocity constants 
gradually diminish, in consequence of falling hydrogen-ion oon-. 
oentratiqn, and the extent to whiph this occurs harmonises well 
with theoretical calculations. On the other hand, the 

hydrqg6n*ion concentration can be maintained constant by the 
audition pf acetic acid and ©odium acptatp, and in this case tbp 
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velocity constants become uniform. Under these conditions, the 
hydrogen-ion concentration can be estimated by a study of the 
rate of reaction^ and the value thus found is identical with that 
determined by electromotive measurements. H. W. 

Kinetics of the Reduction of Azo-compounds. Heinrich 
Goldschmidt and Asbjorn Braanaas (Zeitsch, phj/sikaL Chem,, 
1920, 96, 180—213).—The velocity of the reduction of acid solu¬ 
tions of a number of azo-compounds by means of stannous chloride 
or stannous bromide has been followed at 25® by means of colour 
changes, which were observed with a Dubosq colorimeter. The 
reduction of azobenzenetrimethylammonium chloride, azobenzene- 
mm'-disulphonic acid, p-dimethylaminoazobenzene, p-diethylamino- 
azobenzene, p-aminoazobenzene, methyl-orange, jS-naphthylamino- 
azobenzenesulphonic acid, benzeneazonaphthylamine-4 : 7 - di¬ 
stil phonic acid, naphthionic-azobenzenesulphonic acid, p-tolueneazo- 
p-toluidine, methylene-blue, chrysoidine-T, p-oxyazobenzene, 
tropaeolin-T, o-naphtholazobenzenesulphonic acid, )8-naphtholazo- 
benzenesulphonic acid, benzeneazo-iS-naphtholsulphonic acid-S, 
benzeneazo-)3-naphtholdisulphonic acid-R, and m-xyleneazo-jS- 
naphtholdisulphonic acid-R in hydrochloric acid (0*1—l-OiV) in the 
absence of, and in the presence of, various concentrations of sodium 
chloride by solutions of stannous chloride of various concentrations 
has been investigated. In the case of six of the above-named com¬ 
pounds, the reduction has been effected with stannous bromide in 
hydrobromic acid solution. In every case, the reduction is found to 
be a bimolecular reaction, since the velocity of reduction is propor¬ 
tional to the tin concentration. In those cases where the azo¬ 
compound IS broken up into two amino-derivatives by the addition 
of four hydrogen atoms, the reaction takes place in two stages. 
The first stage, which occurs with a measurable velocity, consists 
in the reduction to a hydrazo-compound, which is then further 
reduced with an infinitely large velocity. In most cases, the 
reduction takes place, as in the case of nitro-compounds, by Vneans 
of the small amount of SnCy which always exists in acid solu- 
i ions of stannous salts, but, in addition, the stannous salt can 
exercise a reducing action. Both actions may occur simultaneously. 
As examples of the reduction by the SnCl^ ion, the cases of 
^-naphthol-orange and aminoazotoluene may be quoted, whilst 
benzeneazo-^-naphtholsulphonic acid-S, benzeneazo-iS-naphtholdi. 
sulphonic acid-R, and m-xyleneazo-)3-naphtholdisulphonic acid-R 
furnish examples of the combined action. In the first case, the 
velocity constant is given by = and is proportional to 

the halogen-ion concentration. In the second case, the formula 
is k = Ki + K 2 l/fig[\. The halogen acid can be replaced by the 
metallic haloids without change of the velocity of reaction; this 
is in keeping with the above formulae. In many cases it is not 
the azo-compound itself, but a small concentration of the additive 
compound of the azo-compound with the halogen acid, which under- 
goes the primary reduction. When this additive compound reacts 
with the SnCljj ion, the reaction velocity is given by the formula 
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k^E\W\HlgY 9 which, in the absence of metallic haloid, becomes 
k^K[Hlg^Y' These formulae were obtained for the substances 
azobenzenetrimethylammonium chloride, azobenzene - mm' - di- 
sulphonic acid, and the four p-aminoazo-compounds. In these 
cases, an addition of metallic haloid increases the velocity, but not 
to the same extent as the addition of an equivalent quantity of 
hydrogen haloid would do. Cases were observed where the reac¬ 
tion follows the equation 7i; = Zi[Cl'] + /c 2 [H‘][Cip, in particular 
that of oxyazobenzene. In this case, the reaction takes place 
between the azo-compound itself and its additive compound with 
SnHlggf, The investigation of a-naphthol-orange indicates that 
the tin haloid reacts with the acid additive compound. If this 
were the only reaction, the course would be represented by 
/• = Z'[H’][C1'], but SnHlg^^ also appears to react, so that the 
equation must be changed to +KjJS.*\Hlg‘f. 

Stannous bromide reduces more rapidly than stannous chloride, 
but not regularly; the relationship between the two reducing 
actions varies very much in different cases, but in all cases the 
course of the reactions are identical. The catalytic action of the 
halogen and hydrogen ions is not dependent to any extent on the 
degree of dissociation, but appears to be proportional to the total 
concentration of the strong electrolyte. J. P. S. 

The Catal 3 rtic Decomposition of Hydrogen Peroxide by 
Sodium Iodide in Mixed Solvents. Van L. Bohnson (/• 
Physical Chem,, 1920, 24, 677—700).—A study of the velocity of 
catalytic decomposition of hydrogen peroxide by sodium iodide, as 
influenced by the medium in which it takes place. The solvents 
used were different aqueous mixtures of methyl, ethyl, w-propyl, 
/vobutyl and amyl alcohols, glycerol, and pyridine. The solvents 
apparently did not undergo oxidation, and the decomposition of 
the hydrogen peroxide, which was measured gasometrically, was 
complete. The relative velocity of reaction in the pure solvents 
may be expressed by the following constants: methyl alcohol 23, 
ethyl alcohol 45, Ti-propyl alcohol 164, zsobutyl alcohol 397, amyl 
alcohol 537, glycerol 376, pyridine 7, water 128*7, and for a 
gelatin solution with marked viscosity 94*3. There is apparently 
110 relation between the velocity of the reaction and the dielectric 
constant, viscosity, or surface tension of the pure solvent. In 
some cases, the curves for the reaction velocity in aqueous mixtures 
showed minima, which, however, did not correspond with the 
minima in the fluidity curves. 

The solvent appears to exert a specific influence on the velocity 
of a reaction, this effect being probably the resultant of a number 
of other effects, due to association of the solvent, its viscosity, and 
surface tension, the dissociation of the catalyst, and a possible 
reaction between solvent and dissolved substances. W. G. 

Hydrogenation of Aromatic Compounds by the Help of 
Platinum. IV. The Dependence of Catalsrtic Hydrogena¬ 
tion on the Presence of Oxygen. Richard WillstAttxb and 
Ernst Waldschmidt-Leitz (Ber., 1921, 64, [B\ 113—138. Com¬ 
pare Willstatter and Jaquet, A., 1918, i, 391).—In a previous 
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oQmmunicAtioii {ho. i^uthors huve been led to the con- 

elusion that platinum itself, and platinum loaded with oxygen, arc 
to be regarded as distinct catalysts, but by the former term the 
metal is understood as not having been specially treated with 
oxygen. It is pow shown, however, that platinum apd palladium, 
whether as spongy metal or as colloid, are incapable qf bringing 
ahopt the hydrogenation of even the most reactive olefines if they 
have been freed completely from oxygen. Hydrogenations, 
dehydrogenations, and hydrogen peroxide catalyses by the 
platinum metals therefore depend alike on the presence qf com¬ 
pounds of the metal and oxygen. Sabatier’s conceptipn of cata¬ 
lytic hydrogenation by finely divided metals as due to the form¬ 
ation of an unstable hydride must therefore be abandoned, since 
the intermediate compounds contain both hydrogen and oxygen 
(compare, also, Hofmann and Ebert, A., 1917, ii, 25; Hofmann 
and Zipfel, A., 1920, ii, 240). Confirmation of this view is found 
in the observations of Mond, Ramsay, and Shields, who, however, 
do not express any definite opinion as to the manner in which the 
gases are present. Generally, however, it appears to have been 
assumed that hydrogen, and probably oxygen, are present in the 
mqnatomic form, but the authors’ experiments indicate that the 
former is present in oxidised platinum and palladium in a more 
readily dissociable form than in the hydrides of these metals. It 
appears more probable that the oxidised metal reacts with 
hydrogen in such a manner as to yield a compound, which is both 
a peroxide (or oxide) and hydride, and that the transference of 
hydrogen depends on the metal functioning alternately as a bi- 

/O O 

and quadri-valent element: (i) Pt+Og — 

/O-OH yO Hv yO 

^KoH ’ + H, — (or hydrate). 

It is pointed out that the hydrogenation of aromatic carboxylic 
acids by means of sodium amalgam takes place in a manner which 
differs from that of all other methods of reduction, since the partly 
reduced, and therefore olefinic, acids are less readily attacked than 
the parent substances. The phenomenon resembles that of 
paralysis of the catalyst, and is being investigated further. 

The preparation of spongy platinum by the reduction of chloro- 
platinic acid by formaldehyde in alkaline solution (Willstatter 
and Hatt, A., 1912, i, 545) is improved by tb© substitution of 
potassium for sodium hydroxide, since the slower reduction, due 
to the formation of the sparingly soluble potassium platinichloride, 
allows the temperature to be more readily controlled. The catalyst 
may bo freed completely from oxygen by treating its suspension 
in glacial acetic acid with hydrogen for thirty hours at the atmo¬ 
spheric temperature, or eight hours at 50—60°. It is then com¬ 
pletely iosojuble in bydrochlq^ric acid, and does not liberate iqdine 
frqm aqiiiifiad potassium iodide solution. It is incapable of causing 
tbe hydrqg^enatiqn of benzene, cyr/ohexene, limonene, a? pyrrole, 
but acquires this power if shaken for a short peri<^ with 
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ai^. Deoxidation of tha catalyat also invariably takes place during 
the course of hydrogenation with greater or less rapidity, accord¬ 
ing to the particular substance under investigation, and the 

poisoning action of certain substances, such as glycerol and 
thiophen, is certainly due to the same cause, but it is doubtful if 
all cases of paralysis of the catalyst can be explained by the 
removal of oxygen. Removal of oxygen by diminution of pressure 
can only be accomplished with difficulty, but, by continuous exhaus¬ 
tion with a high vacuum pump, it was found possible to get a 
nearly inactive preparation. 

Hydrogenation of a di-oleflne could not be effected in the 
presence of palladium-black which had been freed completely from 
oxygen, whilst oxygen-free colloidal palladium was also found to 
be inactive. 

Catalytic hydrogenation in the presence of -nickel preparations 
has been regarded by Sabatier (''La Catalyse,*' 1913, p. 115) as 
exclusively a property of the metal; the funqjj^n of the oxides of 
nickel has, however, been recognised by Bedford and Erdmann (A., 
1913, i, 701), whilst Brochet (A., 1914, i, 645) has expressed the 
opinion that pure nickel is catalytically inactive. The authors* 
experiments show that whilst nickelous oxide and nickel suboxide 
are active, the metal itself, even when prepared at the lowest 
possible temperature, is inactive in the presence of sodium 
cinnamate, oleic acid, or methyl oleate, but acquires activity when 
primed with oxygen, the quantity of the latter which is required 
being very small. 

The explanation of the role of oxygen in catalytic hydrogen¬ 
ations in the presence of platinum enables the technique of the 
operation to be improved considerably, since the catalyst is re¬ 
activated by oxygen as soon as it shows signs of diminished activity, 
and " poisoning *’ is circumvented either by increasing the amount 
of platinum or by suitable treatment with oxygen. Priming is 
particularly useful when only small quantities of catalyst are used 
or when it is employed frequently. According to the authors* 
experiments, the use of spongy palladium has no advantage over 
that of platinum (contrast Wieland, A., 1912, i, 956), whilst, on 
the other hand, the greater absorption capacity of the former for 
hydrogen renders more difficult its reactivation by oxygen to such 
an extent that the procedure becomes either dangerous or cumber¬ 
some. 

According to Boeselien and his co-workers (A., 1916, ii, 239; 
1918, ii, 73), the process of catalytic reduction by finely divided 
metals depends on a diffusion phenomenon which precedes the 
actual hydrogenation and controls the rate of reaction, since it is 
assumed to take place more slowly than the actual reduction. This 
hypothesis does not explain the very different rates of hydrogen¬ 
ation of benzene and a/cloh^xme under similar conditions, since 
it is Improbable that the diffusion process can differ greatly 
iu the two cases, or the cessation or delay after addition of a 
molecule of hydrogen to cinnamic acid. It appears more probable 
that the rates observed iu catalytic hydrogenations depend on two 
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factors: (i) the actual velocity of hydrogenation, and (ii) the 
decrease in the amount of catalyst, since the spongy or colloidal 
metal, which contains oxygen, is reduced to the inactive metallic 
hydride, whilst it transfers hydrogen to the substance under 
investigation. Since the loss of oxygen from the catalyst fre¬ 
quently seems to take place with uniform rapidity, it is possible 
to compare the activities of unsaturated substances by comparison 
of the volumes of hydrogen which are transferred to them by a 
given weight of oxygenated platinum before the latter becomes 
exhausted. Alternatively, the initial rates of hydrogenation may 
be compared. The results obtained by the two methods are 
similar. 

Substances may be divided into three groups, according to their 
rate of hydrogenation: (i) ethylenic compounds, with which the 
process occurs so readily that deoxygenation is scarcely noticeable, 
and need not be taken into account if the catalyst is only used 
once; (ii) simple aromatic substances, which are moderately rapidly 
hydrogenated (but much more slowly than the olefines), and with 
which removal of oxygen may cause a great decrease in the activity 
of small amounts of catalyst; and (iii) difficultly hydrogenated sub¬ 
stances, which can only be reduced after activation by the method 
of Willstatter and Jaquet (Joe. cit.); the rate of hydrogenation is 
so small that deoxygenation of the platinum occurs with incon¬ 
venient rapidity. Polynuclear aromatic compounds, such as 
o-benzylbenzoic acid, o-naphthoylbenzoic acid, and substances which 
directly remove oxygen from the platinum, belong to this class. 

The peculiar suitability of glacial acetic acid as a solvent in 
catalytic hydrogenations is not due to a greater solubility of 
hydrogen in this substance than in the other media frequently 
employed. H. W. 

A New Periodic Relationship between the Atomic 
Weights of the Chemical Elements. V. Calculation of 
Rydberg's Constant. Karl Fehrle (Physikal. Zeitsch., 1921, 
22, 60—62. Compare A., 1920, ii, 303, 540, 749).—A theoretical 
paper, in which it is shown that series spectra are due to tensions, 
which are due to the incomplete resonance between the vibrations of 
the atoms of a molecule and those of complexes of a number of 
molecules, when n indicates any whole number. The energy of the 
tension is equal to one-half of the difference of the energy of rota¬ 
tion of the molecule, which is produced when these change their 
angular velocity by an amount which would be necessary to produce 
resonance with the complexes under consideration, and the energy 
of the emitted radiation equal to the change of energy accompany¬ 
ing changes in the complex. The relationship of the angular veloci¬ 
ties is the same as when all the atoms are arranged on the surface 
of a single sphere. On the basis of the above, the atom model and 
the unchanged constants of the radiation formula of the previous 
work, it is shown that the portion of the formula which is variable 
for a given element is identical with Bohr’s formula. The constants, 
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although they contain completely different quantities and are de¬ 
rived from a different point of view, are identical with Rydberg’s 
constants to the second place of decimals* J. F. S. 

Bohr’s Atomic Model and the Theory of Relativity. 

K. Forsterlino (Zeitsch. Physik, 1920, 3, 404—407).—A theoreti¬ 
cal paper, in which it is shown from the Bohr frequency con¬ 
ditions and perfectly general assumptions that just those displace¬ 
ments of the spectrum lines occur which are demanded by the theory 
of relativity. J. F. S. 

Spatial Atomic Models. Adolf Smekal {Zeitsch, Physik, 
1920, 1, 309—319).—A theoretical paper, in which the existence of 
an electron ring or an electron sheath in the atom is discussed. 

J. F. 8. 

Dynamics of Spatial Atomic Structure. A. Laxde 
(Zeitsch, Physikf 1920, 2, 83—86).—The author applies the analysis 
developed in a previous paper (A., 1920, ii, 540) in connexion with 
the motion of four electrons arranged tetrahedrally about a nuclear 
charge to the cases of (a) eight electrons spatially distributed in 
cubical formation about a large nuclear charge, (6) six electrons 
rhombohedrally distributed abput the nucleus, and (c) three elec¬ 
trons similarly arranged with regard to the nucleus. The character¬ 
istics of the various orbits, their inclinations to one another, etc., 
are discussed. The orbits of the spatially distributed electrons are 
analogous to the Keplerian orbits deduced by Sommerfeld by the 
application of the principle of relativity. A spatial distribution of 
four electrons, the effect of neighbouring electrons being neglected, 
is less stable than a plane ring formation of four electrons, whereas 
the opposite is the case where six electrons are concerned. 

J. 8 . g: t. 

Size of Atoms. A. LandA {Zeitsch. Physik, 1920, 2, 87—89). 
—Values for the radii of the alkali and halogen ions deduced from 
the cubical structure of alkali-halogen salts are not in agreement 
with the more certain values deduced from the consideration of the 
X-ray and ordinary spectra series of lines of these elements. This 
discrepancy may be removed by assuming that in neutral alkali 
atoms the ions enclosed within the valency electrons and arranged 
so as to produce cubical symmetry move in circular orbits, while 
a large association of elliptic orbits possessing cubical symmetry 
occurs. A similar assumption may be made in the case of .the 
atoms of the inert gases and negative halogen ions. 

J. 8. G. T. 

Cubical Atoms, the Periodic System and Molecular 
Structure. A. LandA {Zeitsch. Physiky 1920, 2, 380— iOi ).— 
The orbits of four and eight electrons arranged so as to afford 
cubical symmetry are discussed. Any number of electrons may be 
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atraiigdd so ad to afford a lower order of syihiaetiy, and the oharao 
terlsties of the respective orbits about a nuclear charge are dis¬ 
cussed. The orbits of individual electrons are approximately circles 
or Keplerian ellipses. The orbits affording cubical symmetry, in 
the case of eight electrons, have been shown by Madelun^ and 
Landi6 to afford a more stable configuration than a plane ring of 
eight electrons^ In the case of the ionised alkalis, the cubical 
formation Is considerably more stable than any other configuration. 
The neutral sodium atom would be represented by nine electrons 
rotating about a nuclear charge equal to 9e. The nine electrons 
would be arranged in a formation of eight inner electrons in cubical 
formation and an outer orbit described by the remaining electron. 
Such a disposition would be characterised by possessing less energy 
than another possible stable arrangement of five inner and four 
outer electrons. From the consideration of such a formation, the 
value of the radius of the sodium ion is found to be 0*605 x 10“® cm., 
in agreement with value 0*517 x 10’® cm. found by Fajans and Herz- 
feld from crystal lattice results. In like manner the respective radii 
of the neon, fluorine, and oxygen ions are found to be 0*714 x 10’® 
cm., 0*875 X 10’® cm., and 2*2 x 10”® cm. The radius of the neutral 
carbon atom is 1*30 x 10’® cm. The ionisation potential for neon is 
calculated as 23*8 volts, a value in agreement with anticipations 
based on the values 15*1 volts and 17 volts determined by Holst and 
Hocpmanns, and Horton and Davies respectively for argon. The 
electronic affinity for the fluorine atom is calculated, and is found 
to be 132 Cal. per mol., in agreement with the series of values 
119, 84, and 77 Cal. per mol. found by Born (A., 1920, ii, 156) for 
the respective electronic affinities of chlorine, bromine, and iodine. 
The heat of ionisation of HF is calculated and found to be 350 Cal. 
per mol. This value is in agreement with the respective values 320, 
311, and 302 Cals, per mol. deduced by Born {loc. clt.) from thermo¬ 
chemical and physical data in the cases of hydrogen chloride, 
bromide, and iodide. The nuclear distance for hydrogen fluoride 
is calculated and found to be 0*945 x 10’® cm., in agreement with 
the value 0*92 x 10”® cm. deduced by Krazer. The heat of ionisa¬ 
tion of water is found to be 533 Cals, per mol. and the nuclear 
distance 2*03 x 10~® cm. J. S. G. T. 

A Dynamical Model of a Cubical Atom. E. Madblukg 
and A. {ZeiUch, Phydk, 1920, 2, 230—235).—^An atomic 

model composed of eight electrons arranged in the manner previ¬ 
ously described (preceding abstract) so as to afford cubical symmetry 
is characterised oy the fact that the intrinsic potential energy of 
such an atom is greater than that of a plane ring of eight electrons, 
and, moreover, the orbital perturbations produced by the action of 
an impressed force are of a much higher order of magnitude than 
ihat of the latter. These defects are absent from an atomic model 
constituted of two interpenetrating tetrahedral models, and the 
dynamics of such an atomic model are investigated mathematically. 

J. S. O. T. 
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Th# Cdnsiitixtioii of Atoms. OitMis Massos (PhtL Mag,^ 1921, 
[vi], 41) 281—286).—The wotd baron (Grfeek, /Sopos, weight) is sug¬ 
gested fot the positively charged particles contained in the atoms. 
Rutherford) in a footnote, remarks that the word proton has met with 
considerable approval as the name for this elementary atomic con¬ 
stituent. The symbol b denoting one boron, and c one electronic 
charge, the formula (b 2 e)j^^(be)n, where iV is the appropriate atomic 
number, and n has any appropriate value from 0 to 54, represents 
the constitution of the respective nuclei of all the elements from He 
to XT. In the case of the elements He, C, H, 0, S, the lower isotopes 
of B, Ne, Si, and Ar, and probably the lower isotopes of Li, Mg, Ca, 
and some other light elements, n = 0. For hydrogen, w=—1. A 
neutral atom has the formula The notation is 

applied to the sub-atomic reactions accompanying the emission of 
an o-particle, the emission of a jS-ray, and fiie* bombardment of 
light atoms by swift a-particles [p should be substituted for b in the 
above formulae if the name proton is adopted]. J. S. G. T. 

The Hydrogen Atom, Atomic Ether, and Planck^e 
Quantum. L. Zehnder (Vterteljahrschr.^ naturf, Oes, Zurich, 
1920, 66, 69—92; from Chem. Zentr., 1921, i, 236).—According to 
the author, the atomic aether surrounds the earth as an aether shell 
anS thus explains the negative result of the Michelson-Morley 
experiment. In a similar manher aether masses are supposed to 
surround the atoms as condensed layers. The presumably spherical 
hydrogen atom enclosed in a shell of this type may exhibit two 
types of elastic oscillation when it collides with a second hydrogen 
atom, and these together correspond with optical observations. The 
mass of the individual atom of aether is calculated to be about 
1/20,000th part of that of an electron. The oscillation in the 
atomic nucleus and aether shell, on the one hand, and the vibrations 
on the other are illustrated by Riecke^s double pendulum. The 
oscillations may either be regarded as elastic or electric. Bohr’s 
electric interpretation can be improved if account is taken of the 
vibrations. According to Hamilton’s principle, Planck’s quantum 
is connected vrith the addition of an aether atom to the aether shell. 

H. W. 

The SttsM of tho Katious of the Alkali Metala* EimiAaD 

LobEnE {Zeitsch, Physih^ 1920, 2, 175—180).—The respective dia¬ 
meters of the ions of the alkali metals lithium, sodium, potassium, 
rubidium, and caesium derived from the work of various authors 
(Born, Lande, Born and Lorenz, Heydweiller) are tabulated. Such 
tabulated values include the following: i?^, the radius deduced 
from the atomic volume; the value deduced from the value of 
the heat of hydration; the radius deduced from considerations 
of ionic mobility employing the Stokes-Born formula; Ba, the value 
deduced from the space-lattice constant; Bj^, the value deduced 
from considerations of ionic refraction; the radius deduced 
from diffusion of the alkali metals in mercury, employing the Stokes- 
Einstein formula; the value obtained on the assu^iption 



•i. 192 


ABSTHAOttS Otr.OHSlMlOAti PAP£ES. 

that the ions occupy the smallest possible fraction, 0*25, of the total 
volume of the atom; and W the values deduced from the corre¬ 
sponding values, by deducting therefrom the radius 0*45 x i0~® 
cm., a correction pointed out by Born. The values of and Bq 
are in good agreement. The values of and Bb are respectively 
greater and less than the corresponding values oi or B^, The 
values i?^(o. 25 ) and B\y are in very close agreement, and probably 
represent very approximately the radii of the respective ions of the 
alkali metals. For lithium, sodium, potassium, rubidium, csesium, 
the respective values of B^onr.) in 10~8 cm. are 1*09, 1*33, 1*66, 1*78, 
1*92. The respective values of 22V are 1*04, 1*14, 1*55, 1*79, and 
1*77. J. s. G. T. 

Proximity of Atoms in Gaseous Molecules. A. 0. Hankine 
(Proc, Roy, Soc,, 1921, [A], 98, 360—369).—There is substantial 
agreement between the atomic dimensions deduced from Z-ray 
crystal measurement and from the viscosity by the kinetic theory. 
In size and shape the atoms of the monatomic inert elements are 
nearly indistinguishable from the atoms, respectively, of the neigh¬ 
bouring diatomic elements in the periodic table. The Lewis-Lang- 
muir theory accounts satisfactorily for the viscosity relations of 
oxygen, chlorine, bromine, and iodine in relation to the behaviour 
of the corresponding inert atoms neon, argon, krypton, and xenon. 
A chlorine molecule may be regarded as having the size and shape 
of two argon atoms in contact, that is, with the outer electron shells 
touching each other Gaseous bromine is similarly related to double 
krypton atoms and iodine to xenon. An oxygen molecule has the 
same size and shape as two neon atoms with their outer electron 
shells coincident. 

The best model of the hard elastic body to which a molecule com¬ 
posed of two equal atoms is equivalent is a spheroid. The volume 
of this spheroid is equal to the sum of the volumes of the hard 
elastic spheres to which each participating atom is separately equiva¬ 
lent. The nitrogen molecule appears to be equivalent to a hard, 
elastic body nearly spherical in shape. The atomic diameters recal¬ 
culated from viscosity measurements are: neon, 2*36; argon, 2*87; 
krypton, 3*19; xenon, 3*51; nitrogen, 3*13, all in cm. x 10-8. Xhe 
effective mean areas are calculated as: oxygen, 0*69; chlorine, 1*07; 
bromine, 1*28; iodine, 1*56, all in cm.2 x lO-is. J. R. P. 

The Similarity between Carbon Dioxide and Nitrous 

Oxide. A. O. Bankinb (Proc. Boy. Soc., 1921, [A], 98, 
369—374).—The molecules of carbon dioxide and nitrous oxide 
behave not merely as though they had the same size and shape, but 
also as if each had an external electron arrangement practically the 
same as that of three neon atoms in line and contiguous. A hypo¬ 
thetical molecule composed of three neon atoms with their centres 
in line and 1*30 x 10-8 cm. apart would correspond, on the kinetic 
theory of viscosity, with a mean target area of 0*895 x 10-i« cm.2 
The viscosity data lead to the values 0*870 x 10-^® cm.^ for carbon 



OENEBAIi Ain> PHirSIOAL CmsmSfBY. 


U. 193 


dioxide and 0*867 x cm.- for nitrous oxide. Within the limits 
of experimental error the molecules of the two gases behave in the 
gaseous state as though they were of identical size and shape. This 
result is in agreement with Langmuir’s theory (A., 1919, ii, 328). 

J. R. P. 

Structure of Some Compounds. Gerhard Kirsoh {Zeitsch. 
'physikah Chcm., 1920, 06, 471—473).—On the basis of KosseVs 
hypothesis (A., 1916, ii, 243), that the stability of the nitrogen 
molecule is due to an additional nucleus, and that the similarity of 
the CN group to the halogens is due to this cause, the author con¬ 
siders other molecules, such as carbon monoxide, ozone, nitrogen 
dioxide, nitrous oxide, and the -CNO radicle. He considers that 
similar stabilising nucleii are present in these, and explains the 
endothermic character of these substances on this Basis. J. P. S. 

The Geometry of the Co-ordination Member. Gustav 

F. Huttig {Zeifpch, anorg. Cliem., 1920, 114, 24—26).—As a con¬ 
tribution to the problem of isomerism in co-ordinated compounds, 
the author has calculated the limiting radius of each of n spheres 
sui rounding and in contact with a central sphere of unit radius, for 
the cases where f is 3, 4, 5, 6, 8, 12, or 20. When w = 5 the limit¬ 
ing radius is the same as when^,w = 6, namely, 2*414, but the dis¬ 
position of the spheres in the former case is indet^minate. When 
/? is 8, there are two possibilities; if the spheres are situated at the 
corners of a cube, r=: 1*366, but if at the corners of an archimedian 
antiprism, r= 1*549. For higher values of n the number of possible 
solutions of the problem becomes greater, and a new kind of isomer¬ 
ism becomes a possibility in such cases. E. H. R. 

The Space Sigcniflcance of the Co-ordination Number in 
Polynuclear Compounds. Hans Reihlen {Zeitsch, anorg. 
('hem., 1920, 114, 65—89).—A theoretical paper, in which the 
spatial arrangements in co-ordinated compounds containing several 
nuclei are discussed, and also the relationship between the co-ordina¬ 
tion number and the possible spatial arrangements. In tri-nuclear 
compounds, if each nucleus preserves the octahedral form, the mini¬ 
mum co-ordination number is 12. In such compounds it must be 
supposed that two outer octahedra are each combined with the 
middle octahedron in such a way that the last shares one of a pair 
of parallel faces with each outer octahedron. Six groups then form 
“ bridge linkings '' between octahedra. as in the compound : 

^ yOH. yOHs 

(NHjlgCof OH->Co( OH ^Co(NH3), X^. 

^OH ^OH' 

Many tri-nuclear compounds are known, however, with the co¬ 
ordination number 8, prominent among these being the red ferri- 
salts of organic acids of the general formula [Fe 3 Ag(OH) 2 ]X, where 
A is a fatty acid group. In such cases the author proposes to repre- 
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sent the middle nucleus of the chain by an octahedron and each of 
the two end nuclei by a tetrahedron, the combined geometrical form 
being an elongated rhombohedron. In other words, the central 
nucleus has a co-ordination number 6 and each of the end nuclei 4, 
AS nepresented by the formula: 

OH A. A^ OH 

» ^ \ » , 

Pef_A.....)Fe/ A-- ;Fe !X. 

- ■ a/ 

'The mixed chromi-ferri-compounds, such as 

[CrFe 2 ( 0 Ac) 6 ( 0 H) 2 ]Cl, 6 H 20 , 

are of interest because they should show isomerism, in which the 
difference is caused by the substitution of iron for chromium in 
the central nucleus. Such isomerism has not been observed, how¬ 
ever, probably because chromium has much less tendency than iron 
to form nuclei of the tetrahedral type. The author's theory is also 
supported by the properties and composition of the complex ferri- 
benzoates. Many of the compounds prepared by Weinland and his 
collaborators are discussed from the author’s point of view, and in 
some cases modified formulae are suggested. 

Compounds with the co-ordination number for example, 
[Cr 3 ( 0 Ac)e 8 CN,H 20 ( 0 H) 2 ], can be represented spatially by means 
of a chain of tw octahedra and a tetrahedron. A number of tri- 
chromiacetate compounds appear to have the co-ordination number 
11 , for example, the pyridine compound 

[Ci:3(OAc)e(C5H5N)s(OH)2lI. 

The constitution of these substances can be explained geometrically 
by supposing three octahedra to be joined so as to have one edge 
common to all three. Between the two outer octahedra there is then 
an acute angle of about 33®, and by a slight distortion the faces of 
the two octahedra thus separated can be brought into contact so 
that the three octahedra form a solid figure having eleven points. 
Geometrically, these eleven points fall into three groups of six, 
three, and two points respectively, corresponding with the chemical 
character of the compounds of this class. 

Complex co-ordinated compounds containing four nuclei are dis¬ 
cussed from a similar point of view, and geometrical structures of 
the same type are suggested for them. The nature of the bridge 
linking ” combining the several nuclei in the molecule is also dis¬ 
cussed. E. H. R. 

Use of Gold-Palladium Alloy for Crucibles. H. S. 

Washington (/. Washington Acad, Sci.f 1921, IX, 9 —13).—For 
fusions of silicates with sodium carbonate, crucibles of palau, an 
alloy consisting of gold 80% and palladium 20 %, have been 
employed. Apart from its lower cost as compared with platinum 
and iridium-platinum, this alloy has the advantage that, after 
fusions, the fused mass may be easily and completely removed by 
treatispieilt with hot water^ the superior hardiness and hi|h polish 
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of palau facilitating this. As regards durability, it was found 
that the average loss with palau Crucibles^ after forty-seven fusions, 
was 0-2 mg., whilst with iridium-platinum, after twenty-one 
fusions, the amount was 0*4 mg.; in the latter case, volatilisation 
of iridium would account for part of the loss. No comparative 
figures for platinum were obtained. \V. J. W. 

Apparatus for Simultaneous Pressure and Volume 
lyieasurements of Gases. Gustav F. HIittig {Zeitsck, anorg, 
Chem,, 1920, 1X4, 161—173).—An apparatus is described in which 
the pressure and volume of a gas liberated in any reaction may 
be* determined at any moment. Gas may be added to or with¬ 
drawn from the system at any time, and the composition of the 
residue deteormined. The apparatus consists essentially of a detach¬ 
able tube for the solid, connected through a detachable stopcock 
with a bulb communicating with a manometer. The volume of 
each part of the apparatus is known. The wj^iole apparatus is 
exhausted, and gas admitted to the bulb and upper part of the 
stopcock. The manometer is read, and the initial volume of gas 
calculated. The stopcock is then opened, and from the manometer 
readings the pressure and volume of the gas are readily calculated. 
By means of the apparatus, the existence of FeCl3,12NH8 (9 mm. 
at ~79®); of AgBr,3NH3, and of Ca,6NH8 could be demonstrated. 
In the last case, a secondary'‘reaction, Ca,6NH8 = Ca(NH 2)2 + 
4 NH 8 + II 2 occurs, as well as a slow absorption of hydrogen in the 
solid phase. J. R. P. 

Martin Heinrich Klaproth. Richard Meyer {Zeitsch. 
angew, Chem.f 1921, 34, 1—3).—A biography of this German 
chemist, born 1743, died 1817. Klaproth^s work dealt mainly with 
inorganic and mineralogical chemistry; he investigated the com¬ 
position of sulphur trioxide, zirconite, cerite, and other rarer 
minerals, and detected the presence of nickel in meteorites. 

W. P. S. 


Inorganic IChemistry. 


Chloroform Solutions of Hydrogen Chloride. £. J. 

Williams (Chem. News, 1921, 122, 62).—Hydrogen chloride can 
be absorbed by chloroform to a concentration of about 10 grams 
per litre. The equilibrium between solvent and solute is unstable, 
and unless the solution is kept in a closed vessel the gas passes 
completely out of solution. J. R. P. 

' Solubility of Sulphur in Alkali Hydroxides in the Cold. 

Q. QKucKom^{GazzeUa, 1920, 60, ii, 331—340).—Tbe euthor bai 
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investigated the action on sulphur in the cold of the following 
solutions: 66% sodium (or potassium) hydroxide solution, ammonia 
solution (D 0*88‘8), and solutions, saturated in the cold, of calcium, 
barium, and magnesium hydroxides, the last containing the solid 
oxide; as the sulphur dissolved, a fresh quantity was added until 
a condition of equilibrium was reached. The action of light pro¬ 
duced no sensible effect on the velocity of dissolution of the sulphur. 
Analysis of the final solutions obtained gave the following results. 

Sodium hydroxide: 100 c.c. contained 24*55 grams of sulphur, 
57 parts of the latter being dissolved per 23 parts of sodium pre¬ 
sent. Potassium hydroxide: 100 c.c. contained 17*70 grams of 
sulphur, 59*35 parts of the latter being dissolved per 39*15 parts 
of potassium. Ammonia: 100 c.c. contained 1*367 grams of 
sulphur. Calcium hydroxide: 100 c.c. contained 0*1116 gram of 
sulphur; 32*3 parts of sulphur are dissolved per 40 parts of 
calcium, this amount corresponding with the formation of calcium 
sulphide. Barium hydroxide: 100 c.c. dissolves 2*60 grams of 
sulphur. When the sulphur attains a certain concentration, 
acicular crystals of barium tetrasulphide, BaSi, deposited. 
Magnesium hydroxide: 100 c.c. dissolves 0*014 gram of sulphur, 
the relation between the magnesium and sulphur present in the 
solution being 24*38:63*38, which corresponds with MgS^. 

All the solutions respond to the reaction for sulphides, poly¬ 
sulphides, thiosulphates, and sulphites. The conclusion is drawn 
that the reactions between sulphur and alkali hydroxides are 
highly complicated and gradual, the dissolved sulphur first form¬ 
ing sulphides, from which thiosulphates and, by further dissolu¬ 
tion of sulphur, polysulphides are formed; the thiosulphates, losing 
part of their sulphur, yield sulphites. In the solutions more con¬ 
centrated in sulphur, part of the latter appears to exist merely 
dissolved and uncombined, since these solutions yield sulphur to 
hot benzene. 

All the solutions are decomposed by carbon dioxide, with separ¬ 
ation of sulphur and liberation of hydrogen sulphide. Thus 
carbon dioxide acts similarly to mineral acids, but more slowly. 

T. H. P. 

Preparation of Sulphur Dioxide. Yerein Chemisgheb 
Fabriken Mannheim (Brit. Pat. 149662; from Chem. Zentr., 1921, 
ii, 19).—Gaseous sulphur dioxide is obtained by heating the 
sulphates of the alkaline earth metals, magnesium, or iron in the 
presence of iron or other suitable metals or their lower oxides, or 
of carbon, at a comparatively low temperature. The reduction is 
first effected at 600®, whilst the evolution of sulphur di- and tri¬ 
oxides takes place at 900® in a current of steam and air. 

H. W. 

Preparation of Sulphuric Acid. T. Schmiedel and H. 
Klencke (Brit. Pat. 149648; from Chem, Zentr.y 1921, ii, 19).— 
Gases containing sulphur dioxide are brought into intimate con¬ 
tact with as large a quantity as possible of nitrosylsulphuric acid 
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(64—^68^ B^.); any gas remaining nnabsorbed, and the nitrous 
vapours evolved from the sulphuric acid, are treated with acid of 
the same concentration as that in the mixing vessel. H. W. 

Pomt Discharge in Nitrogen. M. Pirani [with E. Lax] 
(Wise, VeroffentL Siemens-Konzem, 1920, 1, 167—178; from 
Ghem, Zentr.^ 1921, i, 200—202).—The investigations were 
undertaken with the object of elucidating a method for the 
detection and, if possible, estimation of minute traces of im< 
purity, particularly of aqueous vapour, in nitrogen and the rare 
gases. They are based on the observations of Franck and Hertz 
(A., 1916, ii, 461), according to which an electron formed in the 
neighbourhood of a point cathode in a pure gas can lead to a 
strong ionisation, and consequent variation in the current, which, 
however, is irregular in occurrence, owing to the infrequency of 
the phenomenon. On the other hand, the presence of minute 
amounts of electronegative substances, such as ijkygen, oxides of 
nitrogen, or water, causes an increase in the current, owing to the 
production of electrons at the cathode. Such a gaseous mixture, 
however, does not behave in a stable manner, the phenomena being 
complicated by the occurrence of slow chemical changes, which 
cause gradual alterations in the strength of the current, in accord¬ 
ance with the nature of the cheipical processes. With a pure gas, 
the current rises initially, owing to the liberation of inherent 
impurities by the heat, but falls when the maximum of impurity 
has been passed. In an impure gas, on the other hand, more 
strongly electronegative products (such as nitric oxide) may be 
readily formed, thus causing a decrease in the current, which sub¬ 
sequently rises after partial or complete absorption of the 
impurities by the electrodes. 

The apparatus, which is operated in duplicate, consists of a 
2-litre globe furnished with an aluminium plate and a molybdenum 
point as electrodes, the current being provided by an alternating 
current high-tension transformer. In spite of somewhat consider¬ 
able individual variations, the same characteristics are exhibited 
by both sets of apparatus. The electrodes need to be replaced 
frequently, as they are attacked by the impurities (oxygen and 
aqueous vapour). The pressure of the nitrogen is 700 mm. The 
sources of error are fully discussed, and it is shown that the differ¬ 
ences due to heating effects are invariably smaller than those due 
to impurities. The pure nitrogen is obtained from the compressed 
gas by absorption of oxygen and subsequent desiccation, tne last 
traces of oxygen and aqueous vapour being removed by passage 
over finely divided tantalum (which has been completely freed from 
gases) at 1000°. Such nitrogen, with a constant alternating 
tension of 4320 volts, gave a current-time curve which rises to a 
maximum in the first three minutes, and sinks more or less pro¬ 
nouncedly subsequently. 10”^ Ampere may be regarded as mean 
value for the current in pure nitrogen. With this current, a 
dark spacer of a few tenths of a millimetre surrouunds the point 
enclosed by a violet band, from which pass brush discharges; if 
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oxygen is now admitted, the discharge shrinks progressively until 
it can only be observed with a lens. With increasing oxygen con¬ 
tent, the minimum current becomes progressively smaller, and the 
rise in the time-current curve occurs after a longer period. 

The maximum current strength depends in some way on the 
oxygen content. The time-current curves for mixtures contain¬ 
ing oxygen, in contrast to those for pure nitrogen, exhibit a steep 
rise after a time. Obviously, the oxygen is gradually consumed, 
possibly by formation of nitric oxide, which is removed by the 
molybdenum or other oxidisable part of the apparatus; such 
removal is not, however, quantitative, and minute traces of oxygen 
remain, which raise the current strength above the normal value. 
The mixture in which the greatest rise was observed contained 
about 5’10“^%. Since measurements with similar vessels agree to 
within ±10%, the oxygen content can be measured (up to 5*10“5%) 
after calibration of the apparatus with mixtures of known com¬ 
position. In a similar, but less simple, manner, the content of 
aqueous vapour can be estimated. The appearance of the point 
discharge is more considerably modified by water vapour than by 
oxygen. The time-current curves, in contrast to those of mixtures 
containing oxygen, exhibit a definite and less defined minimum, 
which gradually disappears with increasing water-vapour content, 
and, in particular, shows a gradually rising branch, the current 
values for which with mixtures poor in aqueous vapour lie above 
those for pure nitrogen, and appear to lead asymptotically to a 
final value. The processes on which these curves depend are 
obviously very complicated, owing to the dissociation of water 
vapour. With slight modifications, the experiments can be 
extended to the rare gases; the sensitiveness is greater in these 
cases, but the phenomena are generally similar. The presence of 
hydrogen in nitrogen to the extent of 0*1% or more can be detected 
with certainty by means of the time-current curves, but the slight 
elasticity of the hydrogen molecules renders the method less 
sensitive. Apart from its analytical application, the method 
appears suitable for the investigation of the affinity of various 
substances at different temperatures for aqueous vapour, the 
dependence of the activity of reducing substances on temperature 
and state of division, and the after-glow of active nitrogen. 

H. W. 

Chemical Affinity of the Inactive Gases. Franz Skaupy 
{Zeitsch, Physiky 1920, 3, 408—411).—The indifference of the inac¬ 
tive gases is explained by the assumption that in all cases where an 
opportunity is presented for the formation of an inactive gas com¬ 
pound, there is at the same time an opportunity for the other con¬ 
stituents in the mixture to react and form much more stable mole¬ 
cules. J. F. S. 

SdafasUly of Graphite in Molten Iron. Rudolf Euibii and 
Julius Biben {Zeittch. anorg, Chem.^ 1920, 113, 98—112).—^The 
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Solubility of graphite in Swedish iron has been determined by heat¬ 
ing the iron with graphite until saturated, and then pouring thb 
molten metal into a metal tube so that It was cooled too rapidly 
for the dissolved graphite to separate. The metal was then dis¬ 
solved in nitric acid (D 1-18) and the graphite determined in the 
usual way. Estimations were made at temperatures from 1152° to 
2500°. Above 2600° approximate determinations show that the 
solubility continues to increase up to 2700°. The solubility curve 
of graphite in molten iron is linear from 1152° to 1700°, when it 
* bends slightly at first and with increasing temperature more 
markedly away from the concentration axis. Examination of sec¬ 
tions of the chilled metal showed graphite, cementite, and austenite, 
but no further crystalline substance. The concentration of the 
graphite eutectic which lies at 1152° is 4*25% carbon, that of the 
cementite eutectic which lies at 1146° is 4*30% carbon. The thick 
liquid which is formed when graphite and moltenyuron are in con¬ 
tact, with rising temperature, is due to the dissolved carbon, and 
the only action of the increased temperature is that it increases the 
^ solubility of the carbon in iron. J. F. S. 

Properties of Potassium Arseno-^thiosulphate: Structural 
Formula of Trithionic Aci(|. Julius von SzilIoyi {Zeitsch, 
anorg, Chem., 1920, 113, 75—84j.—Potassium arseno-thiosulphate 
is prepared by adding a solution of 37*24 grams of crystallised 
sodium thiosulphate in 60 cc. of water to a solution of 4*95 grams 
of arsenious oxide in 35 c.c. of hydrochloric acid (D 1*06) and 11*18 
grams of potassium chloride in 30 c.c. of water at 3°. Three volumes 
of 96% alcohol are added to the mixture, when the double salt is pre¬ 
cipitated. It is rapidly filtered and w'ashed with alcohol and ether. 
It is a pure while compound, which is not very stable in the moist 
condition; it is amorphous, and is very soluble in water, slightly 
soluble in 50% alcohol, and insoluble in absolute alcohol, ether, and 
chloroform, Dj” 2*292. When quite dry, it may be preserved, but 
when moist, even with chloroform or ether it becomes yellUw. When 
the dry salt is heated, it decomposes according to the equation 
2 K 3 As(S 203 ) 3 ='As, 2 S 3 - 1 -31^2^04-1-3802-1-38; on keeping or boiling a 
solution of the salt it decomposes according to the equation 
2 K 3 As(S 203)3 “ As283-i-3K2Sg06. Attempts to prepare correspond¬ 
ing sodium and rubidium salts failed. The general relationships of 
the complex arsenic, bismuth, and antimony thiosulphates are 
considered (see Hauser, A., 1903, ii, 487), and it is shown that the 
existence and properties are influenced by the character of the 
tervaient element. In any given series of compounds the solubility 
increases in the order potassium, rubidium, csesium, barium, sodium. 
The author deduces the structural formula of trithionic acid from 
the decomposition of potassium arseno-thiosulphate, which can only 
take place thus: 

(KO-SO^iSlgAs A8‘(S-802-0 K)s=A sgSg-^ SKO-SOg-S-SOj-OK, 
whidi gives trithionic acid the persulphide formula. J. F. S. 
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Figures Produced by Crystallisation of PotdssitUxI 
Dicbromate. Masamichi Kimuba {Mem. Coll. Sci. Kyoto^ 1920, 
4, 173—178).—When a solution of potassium dichromate is allowed 
to evaporate on a glass plate, crystallisation first starts at 
the boundaries of the solution, the crystals being built up inwards, 
but at a certain stage, the solution having become supersaturated, a 
different form of crystal growth suddenly starts in the central pot- 
tion and proceeds with great rapidity. The crystalline deposit thus 
formed has the appearance of much-branched seaweed. By allowing 
the solution to evaporate on a gelatin film the rate of growth of this 
crystalline form was much reduced and its observation was facili¬ 
tated. The phenomenon may be explained by supposing that, 
before crystallisation, the molecules of the solute, in virtue of their 
electric fields, combine to form molecular aggregates of increasing 
complexity as the solution becomes supersaturated. The paths 
traced out by the rapidly growing tree-like crystals may be taken as 
an indication of the distribution of these aggregates just before the 
solution begins to crystallise. E. H. R. 

Investigation by means of -^-rays of the Crystal Struc¬ 
ture of Sodium Chlorate and Sodium Bromate. N. H. 

Kolkmeueb, J. M. Bijvoet, and A. Kabssen {Proc. K. Aka/l. 
Wetemch. Amsterdam, 1920, 23, 644—653).—A-ray photographs 
were taken by the method described in a previous paper (A., 1919, 
ii, 108), using the finely powdered, crystalline substance. The length 
of the edge of the elementary cube cell, which contains four mole¬ 
cules, is 6*55.10”® for sodium chlorate and 6*74.10”® for the 
bromate. The unit cell being divided into eight small cubes, four 
of these cubes, chosen tetrahedrally, each contain one molecule, and 
the sodium and halogen atoms are situated on non-intersecting 
diagonals of the four cubes. The three oxygen atoms are grouped 
round a halogen atom. Tlie distance between an oxygen atom and 
a neighbouring halogen atom is approximately one-seventh of the 
parameter of the lattice. E. H. R. 

Investigations on the Salt Character of Lithium Hydride. 

Kubt Moebs {Zeitsch. anorg. Ghem,, 1920, 113, 179—228).—Ex¬ 
perimental details are given for the preparation of lithium hydride 
from lithium and hydrogen. To decide whether lithium hydride 
has the characteristics of a salt or no, the action of mercury on 
lithium hydride has been studied, and it is shown that the action 
is a decomposition, and not a solution, which points to the fact 
that lithium hydride is a salt. Investigation of the appearance, 
crystal form, density, heat changes, and specific heat and the deter¬ 
mination of the various constants, and comparison of these with the 
corresponding constants for the alkali haloids all point to the salt 
character of the hydride. The following constants have been deter¬ 
mined: density, 0*816; molecular volume, 9*77; heat of formation, 
21,600±250 cal.; Li + HgO = LiOH + 52723 ±200 cal.; 

LiHH-H 2 O=LiOH + H 2 4-31110±50 cal. The electrical conduc- 
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tivity has been determined with both direct and alternating current. 
The direct current experiments show a very large increase in con¬ 
ductivity with increase in temperature, but on account of polarisa¬ 
tion which occasioned subsidiary changes a temperature-conduc¬ 
tivity curve could not be constructed. With alternating current it 
is shown that the conductivity increases with increasing temperature 
until it reaches values of the same order as that of sulphuric acid of 
maximum conductivity. The temperature-coefficient of the conduc¬ 
tivity shows a maximum at 550^. Galvanic polarisation could be 
dete^ed, and its changes followed and measured. With direct 
cuirent the products of the electrolysis could be isolated. The pres^ 
ence of hydrogen was proved by the increase i^ pressure during elec¬ 
trolysis in a vacuum, and metallic lithium was found on the cathode. 
From these facts and others it is practically certain that in the 
electrolysis of lithium hydride, hydrogen is liberated at the anode, 
and this represents the first instance in which hydr^en appears as a 
negatively charged ion. It is therefore shown that lithium hydride 
is to be regard^ as a salt in which lithium constitutes the kation 
and hydrogen the anion, and hydrogen is to be regarded as an 
" extremely weak acid. J. F. S. 

H^ogen Silver Ajnmoniates. Wilhelm Biltz and Wilhelm 
Stollenwebk {Zeitach, anorg, 1920, 114, 174—202).—XI. 

(see Zeitach. anorg, Chem,^ lOlS^’ 109, 132). The apparatus ot 
Hiittig (see this vol., ii, 195) was used. Freshly precipitated silver 
haloids are necessary, since these lose their activity on keeping. The 
existence of AgCl,3NH3 and 2AgCl,3NH3 was confirmed, and a new 
compound, AgCl,NH 3 , with dissociation pressures previously given 
for 2AgCl,3NH3 was obtained. The sesqui- and mono-ammoniates 
form mix^ crystals above 30^. The existence of the compounds 
AgBr,3NH3, 2AgBr,3NH3, and AgBr,NH 3 was confirmed, as well 
as that of the compounds AgI,3NH3, 2AgI,3NH3, AgI,NH 3 , and 
2AgI,NH3. All the iodides form mixed crystals. The heats of 
formation were calculated from Nernst's formula logp = 
— (3o/4’67T+1*76 log T+aTn-3*3 as follows (values of : 
AgCl,3NH8, 9-16 Cal.; AgCl,liNH 3 , 10*52 Cal.; AgCl,NH 3 , 11*11 
Cal.; AgBr,3NH3, 8*64 Cal; AgBr,liNH 3 , 9*95 Cal.; AgBr,NH8, 
10*66 Cal.; AgI,3NH8, 6*92 Cal.; AgI,lJNHs, 7*25 Cal.; AgI,NH8, 
8-66 Cal.; AgI,2NH3, 7*06 Cal.; AgI,JNH8, 11*69 Cal. 

The values of the constant a in the equation were found to be: 

3NH,. 2NH,. liNH,. NH,. iNH,. 

Aga ... -0*0026 — -00016 -0*0016 — 

AgBr ... -0*0028 — -0*0020 -00016 — 

Agl ... -0*0060 -0*0060 -0*0060 -0*0030 -00010 

Conclusions on the affinities are drawn from the temperatures at 
which the dissodation pressures reach 100 mm. in all cases; these 
are in the order Agl, AgBr, AgCl. J. B. P. 

CSompoonds ot Anunoma with Metallic Calcium, 
Strositiiim, and Barium. Wilhelm Biltz and Gustav F. 
Ht^TTiG (jSeitach, anorg, Chem,, 1920, 114, 241—265).—^A descrip- 

TOL. oxx. ii. 8 
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tion of the method of preparation of strontium and barium by the 
method of Guntz (A., 1906, ii, 669) is given. All the alkaline-earth 
metals form hexammines, M(NH 3 ) 0 . The values of Qq (see preced¬ 
ing abstract) were found from the tension curves to be: Ca(NH 3 )e, 
10*32 Cal.; Sr(NH 3 )e, 9*91 Cal.; Ba(NH 8 )e, 9*65 Cal. The reaction 
M(NH 8)6 = M(NH 2)2 4- 4 NH 3 + H 2 occurs rapidly with barium, 
slowly with calcium. The identical behaviour of the metal atom 
and ion is pointed out. This may indicate that the presence of the 
two valency electrons in the atom has no influence on the absorp¬ 
tion, or that the metal is composed of ions and free electrons. 

J. R. P. 

Basic Exchange in Silicates. III. E. Ramann and H. Junk 
{Zeltsch, anorg, Chem.y 1920, 114, 90—104).—In continuation of 
previous work (A., 1917, ii, 468; 1919, ii, 154), the formation of 
magnesium permutite by the action of magnesium salts on ammon¬ 
ium, sodium, and potassium permutites has been studied. As in 
other cases, the reaction is ionic, and there is no evidence of physi¬ 
cal adsorption. Pure magnesium permutite could not be obtained, 
not more than half of the bases present in the original permutite 
being displaced by magnesium. The whole of the ammonium in 
ammonium permutite could not be displaced by treatment with 
carnallite or kainite solutions. Mixed salt solutions decompose the 
permutite to some extent, especially solutions containing magnesium 
or ammonium. This observation may have some bearing on the 
decomposition of natural silicates, which cannot always be ade¬ 
quately accounted for by the action of water and carbonic acid. 

E. H. R. 

Liberation of Gas from Cold-worked Metals during 
Recrystallisation. G. Tammann (Zeitsch. anorg. Chem, 1920, 
114, 278—280).—On heating a drawn copper wire in a vacuum, 
gas was evolved, the rate of evolution being greatest between 200 ® 
and 300®. At this temperature, the alteration of structure of the 
cold-drawn wire is also most rapid. The evolved gas gave the 
spectra of carbon monoxide and dioxide. Electrolytic iron showed 
in the first heating a maximum rate of evolution of gas at 
530—600°; in the second heating at 610—650®. The spectrum of 
the gas showed the lines of hydrogen and carbon monoxide. A 
sublimate of lead was obtained from the iron. This is observed 
only when the metal has been cold-worked before heating in a 
vacuum. J. R. P. 

The Relative Firmness of the Combination of Sulphurous 
Acid with Ammonia and Mercury. Otto Ruff and Erich 
Krohnbrt [with Hans Julius Braun] {Zeitsch, anorg, Ghem,, 
1920, 114, 203—208).—The precipitate obtained from mercuric 
chloride and excess of ammonia dissolves when sulphur dioxide is 
passed through the liquid, and crystalline compounds of mercuric 
oxide with ammonia and sulphur dioxide are obtained on evapor¬ 
ation under reduced pressure. If sulphur dioxide is first adked 
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and then ammonia, an insoluble compound containing sulphur 
dioxide and ammonia is slowly deposited. The reactions were 
found to be: (a) HgCl 2 + 2 H-S 03 H + 4 NH 8 =Hg"(S 03 •NH 4)2 + 
2 NH 4 Cl, (b) NH 2 flg"Cl + H-S 03 H=Hg"Cl(S 03 -NH 4 ), in acid solu¬ 
tions. With excess of ammonia, a mixture of Hg"(S 03 NH 4 )- 0 H, 

a white, insoluble powder, and Hg''S 03 ,NH 3 or ^O, 

white needles, is precipitated: 

Hg"(S03NH4)2 + NH3-Hg'/S03,NH3+ (NH 4 ) 2 S 03 . 

In presence of large amounts of ammonium chloride, one of 
the sulphonic groups is eliminated: 

Hg"(S03NH4)2 + NH4CI + NH3= 

NH 3 Cl-Hg*S 03 NH 4 + (NH4)2S08. 

The compound, NH 3 Cl*Hg-S 03 NH 4 , forms long, white, trans¬ 
parent needles. 2i\^-Potas3ium hydroxide converted this into 

yellow Hgp,S08,NH3 or Concentrated 

ammonium hydroxide forms a solution, which appears to contain 
Hg(NH 8 ) 4 S 03 ; liquid ammonia forms Hg(NH 3 ) 4 S 03 , as a white 
powder and ammonium sulphite. 

In acid solution the sulphur, which receives a negative charge 
from oxygen, and in alkaline the nitrogen, which receives a 
negative charge from hydrogei^; possess a strong tendency to com¬ 
plex formation, and in ammoniacal solution, complexes correspond¬ 
ing to mercurammonium sulphites are formed. J. R. P. 

Compound Formation and the Electromotive Behaviour 
of Cerium in its Alloys with Iron and Zinc. Fritz 
Clotofski {Zeitsch. anorg, Chem,y 1920, 114, 1—23).—The 

author has applied Dolezalek's theory of binary mixtures (A., 1913, 
ii, 482) to the study of the binary alloys of cerium with zinc and 
iron respectively, and with its help has been able to demonstrate 
the presence of compounds in these alloys. For the preparation 
of the alloys, pure cerium was not available, but a metal was 
used containing cerium metals 97*0% (Ce 92*5%), iron 1*46%, 
silicon 0*88%, carbon 0*35%. Cerium-iron alloys containing from 
3*9% to 84*1% of cerium, and cerium-zinc alloys containing from 
26*6% to 92*7% of cerium, were prepared, and the potential differ¬ 
ence between the alloy and pure cerium was determined in each 
case. It is shown on theoretical grounds that the concentration- 
potential difference curve in the case of a simple binary alloy, with¬ 
out compounds, has a logarithmic form, but if a compound is 
present in the alloy, a rapid increase of potential should take 
place at the concentration corresponding with the composition of 
the compound. When more than one compound is formed, the 
curve takes a horizontal course after the rise corresponding with 
the first compound, to rise again for the second compound. The 
curve for the iron-cerium alloys indicates the existence of a com¬ 
pound, CeFe, and also of a second compound, CeFe^, but the 
composition of the latter is to some extent uncertain. The cerium- 

8—2 
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zinc alloys show the presenoe of two compounds, CoiZn and Ce^n. 
The velocity constants of formation of the compounds were also 
calculated with the help of the theory. The constant for CePe is 
given as = whilst for the cerium-zinc alloys the constants 
are of the order -fi^ce 42 n== 4 - 10 ” and Xce,zn== 10®’. E. H. K. 


Oxidising Action of Ceric Sulphate. A. Bbxbath and 

K. Buland {Zeitsch, anorg, Chem,, 1920, 114, 267—277).—In 
the oxidation of tartaric acid by ceric sulphate in presence of 
sulphuric acid, small quantities of didymium sulphate are without 
influence on the velocity. Formic acid is produced, OiH^Oa-h 
8Ce(804)2 + 2 H 2 O = 3 CO 2 +HCO 2 H + 4062 ( 804)3 + 4 H 28 O 4 . Addi- 
tion of sulphuric acid strongly retards the reaction. Oxalic acid 
is oxidised to carbon dioxide, 

C2H2O4 + 06(804)2=2002+ 062(804)3+ H2SO4. 

Sulphuric acid and normal sulphates retard this reaction. Oom- 
plex formation was not observed. The oxidation of anthracene 
is strongly accelerated by addition of sulphuric acid. The oxida¬ 
tion of hydrazine occurs according to the equation 2 N 2 H 4 + 
200 ( 804)2 = N 2 -h (NH 4 ) 2 S 04 + 062 ( 804 ) 3 . Hydroxylamine gave 
nitrogen and nitrous oxide (69—73%). Sodium thiosulphate 
was converted into tetrathionate, 2 Na 2 S 203 + 200 ( 804)3 = 
063 ( 804 ) 3 +Na 2 S 04 +Na 2 S 403 . Sulphurous acid forms equivalent 
amounts of sulphuric and dithionic acids; hypophosphorous acid 
is oxidised to phosphorous acid. Photo-oxidation of formic acid, 
methyl alcohol, and acetic acid is retarded by sulphuric acid. 

J. R. P. 


The Purification and Testing of Aluminium. Franz 
Mylius and Werner Mylius {Zeitsch. anorg. Chem., 1920, 114, 
27—64).—Experiments were made on the further purification of 
technical ‘‘pure” aluminium, which may contain A1 99*68%, 
Fe 0*18%, Si 0 * 22 %, C 0*02%. When such a metal crystallises 
slowly, practically pure aluminium first crystallises, the impurities 
crystallising last in the eutectic. Such aluminium can be granu¬ 
lated by stirring the metal during crystallisation, and by extract¬ 
ing the granules with dilute hydrochloric acid, most of the iron 
can be removed. By repeating this process three times, a metal 
was prepar^ containing A 1 99*9%, Fe 0*02%, Si 0*2%, C 0*01%, 
the loss being 50%. Purification can also be effected by partly 
melting the metal and separating the less pure liquid portion from 
the purer aluminium crystals, but the process is tedious and the 
yield of pure metal is low. 

Experiments were made with the object of devising a test for 
determining the probable behaviour of technical aluminium when 
exposed to atmospheric influences. It was shown that 
of the highest obtainable purity is but slightly attacked by 20 % 
hydrochloric acid and by other corrosive agents. 

[See, further, J. 80 c, Ghem. Ind., 1921, 160a.] E. H. B. 
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System and Constitution ol Derivatives of Molybdic 
Acid. L. Forb4n (Compt rend.t 1921, 172, 215—217),—^The 
author considers that all the known molybdates may be derived 
from two acids, molybdic acid, HgMo 30 ] 2 , and metamolybdic acid, 
H 12 M 02 O 12 , and to molybdic acid he assigns the constitutional 

formula explain the formation 

of anhydrides, four spacial representations are admitted. A new 
anhydride^ H 4 M 03 O 11 , has been obtained in a crystalline form, and 
two potassium trimolybdates, having the composition 

X2Mo30^q,3H20 . 

W. G. 


Metallographic Investigation of the System Tungsten^ 
Lead. Subkiohi Ibouyb (Mem. ColL Sci. Kyoto*\^20, 4, 43—46). 
—^Alloys of lead and tungsten containing up to 30% of the latter 
were prepared and investigated by the thermal tidethod. At 1300°, 
the highest temperature used, lead dissolves a maximum of 30% 
of tungsten. The temperature of primary crystallisation could not 
be detected with less than 5% of tungsten. Tungsten crystallises 
first, and the eutectic appears to be practically pure lead. No 
evidence of the formation of a compound on the lead side could 
be ¥ound, and it is improbab^ that there could be one on the 
tungsten side, on account of the^low boiling point of lead. 

E. H. R. 


Preparation of Uranium Compounds in the Pure State. 

Ernst Wilke-Dorfurt (IFm. Ytrofftnil, SiemenB-Komern, 1920, 
1, 143—146; from Chem, Zentr,^ 1921, i, 170—171).—In con¬ 
nexion with an investigation of the catalytic activity of uranium 
compounds, an attempt was made to obtain a highly purified 
uranium oxide, U 3 O 8 , from some residues of cleveite which had 
been used for the extraction of helium. A solution of the nitrate 
which had been purified from the rare earth metals and thorium 
by oxalic acid, and from extraneous heavy metals by hydrogen and 
ammonium sulphides, yielded an oxide, which was not free from 
alkali. In the opinion of the author, the presence of the latter 
is due to co-precipitation of uranate, and not to adsorption, and 
can therefore be avoided by reduction of the uranium. By suit¬ 
able regulation of the action of ammonium sulphide, it is found 
possible to precipitate uranous instead of uranyl sulphide, and this 
substance does not show any tendency to retain alkali; the latter, 
if absorbed, can be removed by double precipitation, and avoided 
by working with smaller quantities. The sulphide is readily con¬ 
verted into uranous chloride, which is transformed through the 
hydroxide into the nitrate; the latter is oxidised by nitric acid to 
uranyl nitrate, which is purified by being crystallised from water, 
and then converted into the oxide, UsOg, in which the presence of 
traces of alkali cannot be detected spectroscopically. The author 
avoids the frequently recommended crystallisation of uranyl nitrate 
from ether, since, on the one hand, the product so obtained is not 
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free from alkali, and, on the other, the explosive tendency of the 
ethereal solution renders it unsuitable for working with very 
valuable material. H. W. 

The Existence of a Gaseous Hydride of Thorium. 

Albert Klauber and Jultus Mell von Mellenheim {ZeHsch, 
anorg, Ghem,, 1920, 118, 306—316).—An alloy of thorium and 
magnesium was prepared by heating thorium oxide, Th 02 , with 
two to two and a-half times its weight of magnesium powder for 
forty-five minutes to a dull red heat in a stream of hydrogen. A 
blackish-brown to grey product was obtained, which, when 
powdered in a mortar, gave a characteristic odour of thorium 
hydride. The gas was formed when the alloy was treated with 
water or dilute acids, and had a tendency to ignite spontaneously. 
To identify the gas, the method used by Paneth (A., 1920, ii, 758) 
for identifying lead and bismuth hydrides was used, the gas being 
passed through a heated Marsh tube, when a deposit of thorium 
was obtained, which was identified by a number of characteristic 
reactions. The thorium is at first deposited in the form of a 
brown ring, which, on further heating, becomes dark grey with a 
metallic appearance, indicating the existence of two modifications 
of thorium. The hydride is very unstable, and is produced in 
greatest amount at a temperature of 15—20°. The composition 
of the hydride could not be determined. The gas can be con¬ 
densed with liquid air. Its radioactivity is very slight. 

E. H. R. 

Antimony Pentasulphide (Sulphur Auratum). F. 

Kirchhof {Zeifsch, anorg, 1920, 114, 266. See A., 1920, 

ii, 693).—Some varieties of commercial sulphur auratum contain 
less than 8% (0—2%) of sulphur readily extracted by solvents. 
These are probably obtained by the reaction NaoSbS. + SbClo=: 
Sb2S4 + 3NaCl. J. R. P. 

Metallographic Investigation of the System Antimony 
Sulphide-Silver Sulphide. Kosuke Konno (M&m. Coll Sci. 
Kyoto^ 1920, 4, 51—54).—The liquidus curve for the system 
antimony sulphide-silver sulphide shows a maximum at a point 
corresponding with 42% of silver sulphide, indicating the form¬ 
ation of the compound Sb 2 S 3 ,Ag 2 S, which is known in the form of 
the mineral miargyrite. The microscopic appearance of a section 
of this composition is quite homogeneous. Two eutectics are 
formed, between the compound and antimony sulphide at 462° 
with 22% Ag^S, and between the compound and silver sulphide at 
464° with 72% Ag 2 S. No mixed crystals are formed in either case. 

E. H. R. 

Metallographic Investigation of the System Antimony 
Sidphide-Lead Sulphide. Daidzi Iitsuka (Mem. Coll Sci. 
Kyoto, 1920, 4, 61—64).—The thermal investigation of the anti¬ 
mony sulphide-lead sulphide system shows the existence of four 
compounds, each of which corresponds with a known mineral. The 
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ij[iaxiinuin on the liquidus curve corresponds with the compound 
2PbS,8b2S8, jamesonite, the melting point of which is 672®. This 
compound reacts with excess of antimony sulphide at 610® to form 
the compound 3PbS,2Sb2S3, warrenite, which exists in two modifi¬ 
cations with a transition temperature at 510®. This compound, in 
turn, reacts with antimony sulphide to form PbS,Sb 2 S 8 , zinckenite. 
In reguli containing between 41% and 51% of PbS the last two 
compounds co-exist as separate phases. The last-named compound 
forms a eutectic with antimony sulphide at 428®, containing 14% 
PbS. The first compound, 2 PbS,Sb 2 S 3 , also reacts with lead sul¬ 
phide at 590® to form the compound 5PbS,2Sb2S3, corresponding 
with the mineral boulangerite. This compound exists in two modi¬ 
fications with a transition point at 468®, and forms a eutectic with 
lead sulphide at 557® containing 78% of PbS. E. H. R. 

Some Alkali Antimony Thiosulphates. Julius von 
SzilAgyi (Zeifsch. anorg. Ghent,, 1920, 118, —74).—The pre¬ 

paration and properties of stibio-thiosulphates of sodium, potass¬ 
ium, rubidium, barium, calcium, and strontium are described. The 
method of preparation consists in adding a solution of antimony 
trioxide in hydrochloric acid (D 1*12) to a solution of sodium thio- 
sulpliate and the chloride of the metal concerned at low tempera¬ 
tures, about 3®. The formatioi^ is represented by the equations: 
SbClg -h H 2 O = SbOCl -f. 2HC1; SbOCl + 2HC1 -f- 3 Na 2 S 203 = 3NaCl -f 
H 2 O-I-Na 3 Sb( 8203 ) 3 . The salts in all cases, except those of sodium, 
calcium, and strontium, may be crystallised at low temperatures and 
are precipitated by the addition of 96% alcohol. Sodium stibio-thio- 
sulphate, Na 3 Sb(S 203 ) 3 , is extremely soluble, and has not been 
obtained in the solid condition; all attempts to obtain the solid salt 
brought about decomposition according to the equation 
2 Na 3 Sb(S 203)3 = SNa^S^Og -t- Sb20S2 + 4 SO 2 . 

Potassium stihio-thiosulphate, K 3 Sb(S 203 ) 3 , forms silk-like, needle- 
shaped crystals very similar in appearance to asbestos. It is very 
soluble in water, and on diluting the solution a very slight turbidity 
is produced which points to the presence of the complex ion, 
Sb(S 203 ) 3 "'. On boiling a solution decomposition occurs, forming 
the orange-red compound, Sb 20 S 2 , as in the case of the sodium com¬ 
pound. On heating the crystals above 100 ® the decomposition 
2 KgSb(S 20 g )3 = Sb 2 S 3 -f- 3 K 2 SO 4 - 1 - 380^ * 1 * 38 takes piace. This com¬ 
pound is shown to have the constitution Sb(S*802*0K)3. The rubi¬ 
dium salt is similar in all respects to the potassium salt. Barium 
stihio-thiosulphate, Ba 3 fSb(S 203 ) 3 ] 2 , is not very stable at the moment 
of precipitation; it is white, but speedily becomes yellow, and finally 
very deep yellow in colour, due to decomposition. The strontium 
and calcium salts exist for only a very short time in solution, and 
have not been isolated. J. F. 8 . 

Metallogpraphic Investigation of the System Bismuth- 
Selenium. Naojiro Tomosuigs {Mem. Coll, Sci, Kyoto, 1920, 4, 
55—60).—thermal investigation of the bismuth-selenium system 
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led to the following results. The compound Bi 2 Se 3 is indicated by 
a maximum on the liquidus curve; the compound forms white 
prisms melting at 688^. It mixes with excess of bismuth in the 
liquid state, and on cooling crystallises out until the temperature 
reaches 602®, at which point a reaction takes place between the 
compound and bismuth with formation of the jS-form of a new com¬ 
pound, BiSe, the reaction taking place with development of heat. 
On further cooling the compound BiSe crystallises out down to 422®, 
the transition point, at which it changes into the a-form. The final 
eutectic temperature on the bismuth side is practically the melting 
point of bismuth, 267®. On the selenium side of the diagram the 
compound BigSejj forms a homogeneous liquid with 14% of selenium, 
which at 604® deposits the compound. With more than 61% of 
selenium two layers are formed, the above homogeneous liquid being 
in equilibrium with a solution of selenium containing 9% of bis¬ 
muth. On cooling, Bi 2 Se^ is deposited until one liquid layer dis¬ 
appears; the other then deposits the compound, and finally crystal¬ 
lises as a eutectic at 161®. E. H. K. 

Metallographic Investigation of the System Bismuth 
Sulphide-Antimony SulpMde. Yasuyo Takahashi {Mem, Coll, 
Sci, Kyoto^ 1920, 4, 47—50).—Mixtures of bismuth and antimony 
sulphide were examined by the cooling method, and the liquidus 
and solidus curves plotted. The two sulphides form a complete 
series of mixed crystals At its melting point bismuth sulphide 
dissociates to the extent of about 1*5% into bismuth and sulphur. 

E. H. R. 

Chemical and Galvanic Activity Boundaries of the 
Copper-Nickel, Palladium-Copper, and Palladium-Silver 
Mixed Crystals. Lbo Nowack {Zeitsch, anorg, Chem., 1920, 
113, 1—26. Compare Tammann, A., 1919, ii, 398).—Mixed 
crystals of nickel and copper, palladium and copper, and palladium 
and silver have been prepared, and the limits of the chemical 
activity of these crystals, which in each case cover the whole range 
of compositions, have been determined by a study of the rate of 
reaction of sodium hydroxide, alkaline hydrogen peroxide solutions, 
an alkaline solution of tartaric acid, ammonium persulphate, silver 
nitrate, silver sulphate, copper sulphate, copper nitrate, mercuric 
cyanide, nitrate, and chloride, respectively, with the various mixed 
crystals. The evolution of oxygen from the crystals when used as 
anode in the electrolysis of various salts has been studied, and the 
general electromotive behaviour of the various alloys determined. 
It is shown that in the case of palladium-copper alloys the activity 
boundary toward various chemical reagents lies at 2/8 mol. pallad¬ 
ium; in certain cases this value is not quite reach^, and in one 
single case it is slightly exceeded. The same boundary is found 
for the copper-nickel alloys, except with sodium persulphate and 
mercuric cyanide, where the boundary 4/8 mol. nickel is obtained. 
In the action of silver sulphate and mercuric nitrate on th^ nickel- 
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copp«r alloys the activity persisted up to 6/8 mol. nickel; this 
activity is, however, variable with temperature, and consequently 
has not the same significance as the other activity boundaries. 
A comparison of the results of Tammann (loc, cit.) for gold-copper 
alloys with the present results for nickel-copper alloys or palladium- 
copper alloys shows that the activity boundary toward solutions con¬ 
taining active sulphur, and weak oxidising agents, is practically the 
same in all three cases. The same is also true for the precipitation 
of palladium from a solution of palladium chloride. On the other 
hand, the precipitation boundary of silver from silver salts lies at 
^ mol. gold in gold-copper alloys, but at' f mol. palladium in 
palladium-copper alloys. In the precipitation of mercury by gold- 
copper alloys the precipitated mercury diffuses into the alloy and 
destroys the space-lattice, whereby copper atoms which are not on 
the surface become exposed to the action of the reagent. For this 
reason alloys which are extremely poor in copper precipitate mer¬ 
cury, and there is no activity boundary. Sin^ the relationship of 
palladium to mercury is much less than that of gold to mercury, 
this complication does not occur with the palladium-copper alloys, 
and in this case the activity boundary lies sharply at | mol. pal¬ 
ladium. The electrometric determination of the P,D. of copper- 
nickel alloys shows that the whole of the series of alloys have the 
same P,D, as pure copper. Anodic evolution of oxygen occurs with 
palladium-copper alloys from 1*0 to 0*28 mol. palladium, with 
palladium-silver alloys from 1*0 to 0*48 mol. palladium, and with 
copper-nickel alloys from 1*0 to 0*48 mol. nickel. The current- 
potential curves show the same decomposition voltage for all alloys 
of the above-mentioned compositions. The voltage at which a 
stronger and continuous opposing current flows is the same as that 
with palladium for all palladium-copper and palladium-silver alloys 
up to J mol. palladium, whilst for nickel-copper alloys up to 
I mol. nickel it is the same as that of nickel. The hydrogen solu¬ 
bility in the alloys of palladium with silver and copper has been 
determined, and it is shown that in the palladium-silver alloys the 
solubility at first increases with decreasing palladium content, and 
then decreases, and at J mol. palladium, hydrogen ceases to dis¬ 
solve. The same results are found with palladium-copper alloys, 
except that there is no initial increase in the solubility. J. F. S. 

Chemistry of the Platinum Metals. I. Existence of 
Bivalent Ruthenium Compounds. Heinrich Remy {ZeitscK 
anorg, Chtm.y 1920, 113, 229—252).—^Aiter a general discussion 
of the valency of the platinum metals, it is shown that only one 
compound, ruthenocyanic acid, is known in which the ruthen¬ 
ium exists in the bivalent condition. The author has examined the 
blue solutions of ruthenium compounds obtained by the action of 
reducing agents on ruthenic compounds and other derivatives of a 
higher state of oxidation. The method consisted in titrating solu¬ 
tions of ruthenic chloride with dilute sodium amalgam until the 

8* 
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sepia-brown colour of the solution changed to clear blue. Further 
additions of amalgam did not affect the colour, but there was a 
precipitation of metallic ruthenium. All experiments were carried 
out in an atmosphere of carbon dioxide. The experiments show 
that in the blue solution ruthenium is present for the most part 
in the bivalent condition, but it appears to be impossible to effect 
a complete conversion of all the ruthenium into the bivalent condi¬ 
tion without at the same time reducing some of it to the metallic 
condition. There are indications that a proportion of the bivalent 
ruthenium ions is converted into univalent ruthenium ions. The 
action of a number of reagents on the blue solution has been investi¬ 
gated : cold sodium hydroxide gives a brown coloration which, if 
the solutions are concentrated, becomes a brown precipitate, 
soluble in hydrochloric acid to form a blue solution, but if only a 
trace of air is admitted the solution is green; hot sodium hydroxide 
gives a dark brown precipitate which is soluble in 10% hydrochloric 
acid with the formation of a yellowish-brown solution; ammonia 
gives a greyish-black precipitate soluble in hydrochloric acid to a 
blue solution and soluble in excess of ammonia to a dark violet solu¬ 
tion ; hot ammonium carbonate gives a dark green coloration; iodine 
solutions are decolorised in the presence of acid. The whole of the 
reactions of bivalent ruthenium solutions show that in this valency 
stage ruthenium compounds are excessively unstable. J. F. S. 


Mineralogical Chemistry. 


The Formation and Chemical Structure of Coal. 

F. Fischer and H. Schrader {Brenmtoff’Chem,, 1921, 2, 37—45). 
—In the peatification of plant residues the cellulose is acted on by 
bacteria, disappearing in time, being converted into carbon dioxide 
and water. This results in an increase in the relative amount of 
lignin. This course of events can be followed in peat. The meth- 
oxyl group in the lignin is hydrolysed with the production of 
methyl alcohol, or is reduced to the methyl group. The methyl 
alcohol may have been further reduced to methane. By saponifica¬ 
tion of the acetyl group the neutral lignin is converted into a 
phenolic, alkali-soluble substance, humic acid. From the humic 
acids the humins are obtained by condensation, with the loss of 
water. Further loss of water, carbon dioxide, and possibly methane 
at normal temperatures gives coal and lignite. The benzene struc¬ 
ture of the original lignin is retained throughout the formation. A 
comparison of the behaviour of lignin and cellulose with different 
reagents indicates that it is the former, and not the latter, which 
must be regarded as the mother substance of coal. W. P. 
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Exchange oi Ions on the Surface of Minerals. 

G. Tammann (Zeitsch. anorg, Ghem., 1920, 113, 149—162).—The 
author has measured the potential of galena, litharge, zinc blende, 
graphite, magnetite, iron pyrites, manganese silicide, and ortho- 
clase against the normal hydrogen electrode, 

Zn 1 2 iV^-ZnS 04 soln.,Pb | PbCl 2 (sat.) | ,Cu | CUSO 4 1, and 

■A^g|-^g 2 S 04 (sat), 

under various conditions of polarisation, and from the results has 
shown that minerals, such as sulphides and silicates, suspended in 
aqueous solutions exchange their less noble kations for the more 
noble hydrogen katioa. This hydrogen charge then protects them 
from exchange with metal ions, which are less noble than the 
hydrogen ion. In the case of the sulphides, the exchange takes 
place rapidly, but with silicates extremely slowly. The present 
results confirm the work of Rubens (Sitzungsher. K, Akad, Wise. 
Berlin, 1917, 1, 47), who found that binary salt crystals reflected 
and absorbed certain ultra-red rays very strongly, and in order 
that this could occur, it is necessary that the points of crystal 
lattice must be occupied by ions, a demand which the present 
work substantiates. The present work also explains the adsorption 
of very small quantities of radioactive substances and the presence 
of. small quantities of noble metals in the compounds of less noble 
metals. „ , J. F. S. 

Bementite and Neotocite from Washington: Identity of 
Caryopilite with Bementite. J. T. Pardee, E. S. Larsen, jun., 
and George Steiger (/. Washington Acad, Sci,, 1921, 11, 
25—32).—Bementite occurs over a wide area in western Washing¬ 
ton, where with other manganese minerals it forms large rock 
masses associated with limestones in metamorphic rocks. The fresh 
material is light grey or brownish-grey, and is compact and tough; 
H 6 , D 3*106. Under the microscope, it is seen to consist of a 
felted aggregate of transparent fibres and plates with micaceous 
cleavage. It is decomposed by hot acid, and is readily fusible to 
a black glass. Analysis I is of material (from the Olympic Range) 
isolated by means of heavy liquids. This is compared with 
previous analyses of bementite from Franklin Furnace, New Jersey 
(G. A. Koenig, 1887, and A., 1910, ii, 220), and the average mole¬ 
cular ratio of the three analyses is 40’7MnO,34*8SiO2,24TH2O, 
or nearly 8 Mn 0 , 7 Si 02 , 5 H 20 . This composition is not essentially 
different from that of the Swedish caryopilite (A. Hamberg, 1889), 
and the optical characters are also in agreement 


SiO,. AlgO,. FC 2 O 3 . FeO. MnO. M 11 O 3 . 

T. 39-92 1-32 — 4-16 41-68 — 

II. 37-15 2-58 — 37-00 2-03 

CaO. MgO. H,0-. CO,. Total. 

1. 0-40 4-46 0-49 7-90 -- 100-22 

II. 2-86 2-82 14-07 2-10 100-61 


Neotocite occurs as veinlets in the bementite of the 01ympi<> 
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Range. It is brown to black, with resinous lustre and conchoidal 
fracture; brittle (H 4) and optically isotropic. Analysis II is 
compared with earlier analyses of this mineral; they suggest a 
ratio R"0:SiOo near 1:1, with variable amounts of water, 

L. J. S. 


Augite from Vesuvius and Etna. Henry S. Washington 
and H. E. Merwin {Amtr. J. Sci,^ 1921, [v], 1, 20—30).—Crystals 
of augite from scoria and vesicular leucite-tephrite from the crater 
of Vesuvius gave I; the material analysed enclosed some glass, 
leucite, and magnetite; D 3*242, refractive index jO 1*700—1*711. 
Loose crystals from ashes and tuffs at Monti Rossi, Etna, gave 
II (III after deducting 4% of magnetite); B 3’373, refractive 
indices of the material analysed near a 1*704, jS 1*711, •/ 1*732. 



SiO,. 

TiO,. 

A1.0.. 

Fc.O,. 

FeO. 

MnO 

I. 

.. 47-60 

1-62 

6-01 

3-17 

4-59 

0-13 

11 . 

.. 47-89 

2-02 

3-65 

4-17 

6-98 

0-20 

Ill. 

... 60-09 

2-11 

3-71 

1-47 

4-96 

0*21 


CaO. 

MgO. 

Na,0. 

K,0. 

H,0. 

Total. 

1 . 

... 21-52 

14-43 

0-70 

0-76 

0-08 

100-61 

11 . 

... 21-49 

13-40 

0-70 

0-01 

0-21 

99-62 

III. ... 

... 22-48 

14-01 

0-73 

O-Ol 

0-22 

100-00 


Anal. I is very close to one given by A. Lacroix (Compt, rend,^ 
1917, 165, 211) of pyroxenite, consisting almost entirely of 
granular augite, from Monte Somma, Vesuvius. The reason why 
apparently the same material should form floating crystals as well 
as such a granular aggregate is discussed in connexion with theories 
of differentiation by gravitation and by fractional crystallisation. 

Anal. II corresponds with the molecular percentages CaMgSi20() 
70*0, CaFeSigOg 16*5, CaSiOg 1*5, (Mg,Fe)Al2Si06 7*0, 
Na(Fe,Al)Si20g 5*0. The Etna augite is compared with that from 
Stromboli (A., 1918, ii, 271). General remarks are made on the 
imperfections of mineral analyses; in the previous analyses of these 
augites, titanium and alkalis were not estimated. L. J. S. 


Analytical Chemistry. 


A Soxhlet Apparatus for Extraction with Warm 
Solvents. Leo Soep {Ghem, Weekblad, 1921, 18, 97).—The 

vapour of the solvent is made to pass through a worm coiled 
against the inside wall of the extractor before escaping to the 
condenser. S. I. L. 









AKALTTIOAIi OHBlkiXSTBT. 


ii. 218 


The Importance of Adsorption in Analytical Chemistry. 
IV. The Adsorption of Alkalis by Cellulose. V. The 
Adsorption of Salts of the Alkali and Alkaline Earth 
Metals and of Alkaloids by Filter Paper. I. M. Kolthoff 
{Pharm. Weekhlad, 1921, 68 , 46—56. Compare this voL, ii, 19, 
123).—IV. Cotton wool or filter paper was shaken with a standard 
alkali solution, which, after equilibrium was reached, was titrated 
with acid in presence of dimethyl-yellow. No difference was 
observed in the alkali content of the solution poured or filtered off 
from the cellulose and that expressed from the cellulose. For 
sodium and potassium hydroxides, the quantities adsorbed by 
1 gram of cellulose are directly proportional to the end concen¬ 
tration of the solutions up to a strength of 4tN, For sodium hydr¬ 
oxide solutions having end concentrations between 4lN and 6V, 
the quantity taken up is constant. When the end concentration 
increases above 6i\^, the amount taken up iiaicreases suddenly, 
remaining constant at the new value until the end concentration 
reaches 8V. There is thus no adsorption, in the true sense, at all. 

With barium hydroxide, the amounts taken up, within the 
limits of solubility in water, were proportional to the square roots 
of the end concentrations. Sodium and potassium carbonates were 
not taken up at all. In presence of traces of other alkalis, the 
quantity of ammonia taken trp»-from aqueous solution is constant 
and independent of the concentration, but if no other alkali or if 
acid be present, none is taken up. 

Y. Neither calcium nor barium salts are taken up by filter 
paper; with the former, slight negative adsorption was observed, 
and traced to the calcium content of the ash. With sodium 
chloride solutions, slight negative adsorption of the chlorine ion 
was found. With ammonium chloride, no adsorption occurs of 
either ion, and the same was found for the nitrates, sulphates, 
iodides, and chromates of the alkali metals. With the chromates 
in acid solution, no adsorption occurs, but, after long keeping, 
gradual oxidation of the paper sets in. 

For the determinations with alkaloid salts, estimation with per¬ 
manganate was adopted, the factor being determined for each 
alkaloid. With morphine hydrochloride, no adsorption occurred, 
but quinine hydrochloride and strychnine nitrate were both taken 
up in small quantities, the amounts being found to be in exact 
agreement with the adsorption equation a7/w = ac^/'^, where xjm 
is the quantity adsorbed per gram of filter paper, c is the end 
concentration of the solution, and a and Ijn are constants. 

S. I. L. 

Apparatus for Titration with Alkali Hydroxides. 

A. Bessemans (/. Pharm, Belg,, 1920, 2, 495; from Ghent, Zentr,, 
1920, iv, 702).—The alkali hydroxide in the burette is protected 
from the action of atmospheric carbon dioxide, since-air can only 
enter the apparatus after passage through potassium hydroxide 
solution (10%). H. W. 
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The Determination of Hydrogen-ion Concentration by 
the Colorimetric Method and an Apparatus lor Rapid 
and Accurate Work. Ernest van Alstine (Soil Sci,, 1920, 10, 
467—479).—^An apparatus is described for use where a large 
number of determinations of hydrogen-ion concentration of various 
solutions are necessary. It is adapted for use with the double¬ 
tube standards of Gillespie (Soil Sci., 1920, 9, 115). The essential 
part of the new apparatus is an eyepiece, which is shown in detail 
in the original. W. G. 

Estimation of Iodides in the Presence of lodates. 

V. Thurinoer (Bull. Snr, Chiw Rowdnia, 1920, 2, 73—77).—For 
the estimation of iodates in the presence of iodides, 0*2 gram of 
the substance dissolved in water is added to a solution containing 
1*5 gram of potassium iodide and 5 c.c. of dilute sulphuric acid, 
and the iodine liberated is titrated with A/10-sodium thio- 
* sulphate solution. For the estimation of the iodide, a known 
volume of A/60-iodic acid, in excess of lhat required to decompose 
all the iodide, is added, the solution is acidified with sulphuric 
acid, and boiled until the whole of the free iodine has been driven 
off. It is then cooled, and the residual excess iodic acid is estim¬ 
ated as described above. From these two titrations, the amount 
of iodide present in the original mixture can be cg,lculated. 

W. G. 

Estimation of Hydrogen Sulphide in Natural Waters. 

^3. Chretien and H. Vandenberghe (Ann. Chim. anal.y 1921, [ii], 
8, 19—23).—One litre of the water, having a normal alkalinity 
due to carbonates, is treated with 20 c.c. of saturated barium 
chloride solution, and filtered out of contact with the atmosphere; 
510 c.c. of the filtrate are then added to 10 c c. of A/100-iodine 
solution and 0*1 gram of potassium iodide, 10 c.c. of A/lOO-thio- 
sulphate solution are added, and the excess of the latter is titrated 
with A/lOO-iodine solution. W. P. S. 

Microchemical Identification of Gaseous Ammonia as 
Hexamethylenetetramine Picrate. 0. Kollo and (Mlle) Y. 

Teodossiu (Bull. Soc. Chim. Romania, 1920, 2, 100—102).—^The 
reagent used is a 40% solution of formaldehyde saturated first with 
picric acid and then with hexamethylenetetramine picrate. On 
exposing a drop of this solution on a microscope slide in an atmo¬ 
sphere containing a trace of ammonia, characteristic microscopic 
crystals of hexamethylenetetramine picrate are deposited. W. G. 

Behaviour of Neutral Ammonium Citrate in certain 
Phosphate Solutions. H. E. Patten and G. H. Mains (J. 
Assoc. Off. Agric. Ghem., 1920, 4, 235—237).— Ammonium citrate, 
when added to a hydrochloric acid solution of a phosphate baking 
powder, prevents the precipitation of calcium phosphate on the 
addition of ammonia; the calcium phosphate is converted into 
calcium citrate, and at values below 5 0 the calcium citrate is 
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kept in solution. At values between 6'0 and 7*0 the precipita¬ 
tion of calcium citrate is very slow, but at 7*1 there is immediate 
formation of a gelatinous precipitate of calcium citrate. W. P. S. 

Electric Oven for Use in Lockemann's Modification of 
the Marsh Apparatus for the Estimation of Arsenic. 

L Birckenbach {Chem. Ztit., 1921, 45, 61—62. Compare A., 
1905, ii, 353).—A small oven or furnace is described for use in 
place of the ordinary Bunsen burner employed to heat the Marsh 
arsenic tube; it consists of a block of kieselguhr containing a 
channel for the tube and fitted with a heating spiral (nickelchrome 
wire) and a cover, the latter being made in two pieces. The author 
recommends the use of a granulated zinc-copper alloy (zinc, 500 
grams; copper, 0*635 gram) in the reaction flask; this alloy yields 
a very steady current of hydrogen. ' W. P. S. 

Colorimetric Estimation of Arsenic in^the Urine and 
Blood of Persons Treated with’[Salvarsan. ^, Kurt Schepplbr' 
{Zeitsch. angew, Chem., 1921, 34, 5—7).—The sample (for example, 
100 c.c. of urine) is evaporated to one-fifth of its volume, 25 c.c. of 
a mixture of sulphuric and nitric acids (1:4) are added, the evapor¬ 
ation continued until a syrup is obtained, and this syrup is heated 
in a Kjeldahl flask with a further quantity of the acid mixture until 
a clear, colourless solution is Sbtained and all the nitric acid has 
been expelled. The solution is diluted with 25 c.c. of water, mixed 
with 75 c.c. of Bettendorf's reagent (stannous chloride dissolved in 
hydrochloric acid, D 1*123), the mixture boiled, and, after thirty 
minutes, the brown coloration due to arsenic is compared with 
standards containing known amounts of arsenic. The method is 
trustworthy for quantities of arsenic of not less than 0*04 mg. per 
100 c.c. of urine. W. P. S. 

The Detection of Sodium and Potassium Ions in the 
Presence of Magnesium Ions. Simplified Method. Eug£:ne 
Ludwig and (Mlle) Hel^ine Spirescu {Bui. Soc. Chim. Fomdnia, 
1920, 2, 78—82).—The metals of the group calcium, strontium, and 
barium are removed by precipitation with ammonium carbonate or 
oxalate, and the filtrate is evaporated to dryness and the residue 
ignited. One portion of the residue is examined for magnesium in 
the usual manner. For the detection of potassium, a drop of a 
solution of copper acetate and lead acetate in acetic acid is placed 
on a microscope slide. A drop of a solution of sodium nitrite is 
added and a particle of the ignited residue. The appearance of a 
black precipitate of cubic crystals of the compound, K 2 CuPb(N 02 )({, 
indicates the presence of potassium. For the detection of sodium a 
particle of the ignited residue is added to a drop of a concentrated 
solution of potassium carbonate on a slide and the liquid is evapor¬ 
ated to dryness. A drop of a solution of potassium pyroantimonate 
is added, and ihe appearance of a characteristic, crystalline precipi¬ 
tate of godium pyroantimonate indicates the presence of sodium. 

w. a 
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Application of ^.NitroanHine to the Standardisation of 
Sodium Nitrite Solutions. William H. Bell {Ohem, Met, and 
Eng,y 1920, 22, 1173; from Ghem, Zentr,, 1921, ii, 94).—^Nitro- 
aniiine (3*4517 grains^ is washed into a 600 c.c. beaker and dissolved 
in a warm mixture of concentrated hydrochloric acid (10 c.c.) and 
water (100 c.c.), the solution being: cooled subsequently to about 15®. 
The volume of the solution should be about 350 c.c. Sodium nitrite 
solution (7*0 grams per litre, about E/10) is added drop by drop 
with continuous stirring. If the solution is exactly E/10, 25*0 c.c. 
of it are required. After addition of 22 or 23 c.c., the solution is 
tested for free nitrous acid by starch-iodide paper. The method is 
more rapid and convenient than that recommended by Lunge. 

H. W. 

The Precipitation of Zinc with Chromium. Toyokichi 
Yasui (Mem, Coll, Sei. Kyoto, 1920, 4, 65—67).—The precipitate of 
chromium hydroxide, from a solution of a chromium salt, formed 
on addition of ammonia in presence of ammonium chloride is 
always contaminated with zinc if this is present in solution. Quan¬ 
titative experiments were made, in which the ratio of CrgO^: ZnO 
in solution was varied within wide limits, and it was shown that 
the proportion of zinc hydroxide carried down by the chromium 
hydroxide increased with the proportion of ZnO present in solu¬ 
tion. With a ratio Cro 03 :ZnO equal to 1:11, the weight of ZnO 
found in the precipitate was one and a-half times the amount of 
Cr^O^ actually present. Three precipitations are necessary to 
obtain chromium hydroxide approximately free from zinc. 

B. H. R. 

New Modification of the Electrolytic Estimation of 
Copper. F. G. Hawley (Eng, and Min, J., 1920, 110, 162—165; 
from Chem, Zentr,,^ 1920, iv, 664—665).—^The results obtained in 
the electrolytic estimation of copper are influenced by the pres¬ 
ence of various components of the mineral, such as arsenic, anti¬ 
mony, bismuth, selenium, and molybdenum, which are completelv 
or partly precipitated with the copper. These metals seldom occur 
in considerable quantity in copper ores, but are frequently present 
in small amount and accumulate markedly in the flotation concen¬ 
trates. In general, their deposition commences after the bulk of 
the copper has been precipitated, and advantage may be taken of 
this peculiarity for their analytical detection. Slight or no co- 
precipitation occurs with 0*2—0*3% of arsenic, but with larger 
amounts a few tenths or 1% of this metal remains in solution, the 
remainder being precipitated with the copper. ‘ The latter is 
coloured pale grey by smaller amounts, darker by larger quanti¬ 
ties. The behaviour of antimony resembles that of arsenic. Molyb¬ 
denum is more frequently present in copper ores than is generally 
assumed. In the electrolytic estimation of copper, its behaviour 
is similar to that of arsenic and antimony. If only present in small 
amount, its deposition can be prevented by the addition of a small 
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quantity of a chloride; thus 1 mg. of sodium chloride prevents the 
precipitation of 6 mg. of molybdenum without affecting the pre¬ 
cipitation of the copper. The presence of small amounts of the 
metal imparts a chocolate-brown colour to copper which, with 
larger quantities, becomes steel-blue to black. If the above impuri¬ 
ties are only present to the extent of OTO—0T6%, the copper may 
be obtained in the pure condition by solution from the cathode 
and re-deposition. Bismuth is precipitated completely with 
copper; with small quantities, the copper has a tile-r^ colour and 
exhibits black spots and stripes, whilst with larger amounts the 
whole precipitate is dark. Selenium and tellurium are deposited 
at the beginning of the electrolysis, so that an early occurrence 
of a dark coloration shows the presence of these elements. In the 
presence of bismuth, copper cannot be purified by repeated pre¬ 
cipitation. 

A modified method for the electrolytic estimation of copper is 
proposed. The sample (1—3 grams) is treated with sodium hydro¬ 
gen sulphate (about 1 gram), ammonium sulphate (1 gram), and 
sulphuric acid (70%, 5 c.c.); nitric acid saturated with potassium 
chlorate (5 c.c.) is added, followed after one to two minutes by a 
further 10 c.c. of the reagent. The mixture is left in a warm place 
for a time, and subsequently heated until the bulk of the nitric 
acid is driven off; the sulphuwc acid is then evaporated, and the 
residue is heated until it becomes pasty. Any iron which may be 
present is transformed by this treatment into anhydrous ferric 
sulphate, which is insoluble in concentrated, slightly soluble in 
dilute sulphuric acid. Water (1 c.c.) is added, followed by 50 c.c. 
of a solution containing ammonia (2 litres), water (4 litres), and 
ammonium nitrate (100 grams); after thorough stirring, the mix¬ 
ture is heated to boiling for a few seconds, cooled slightly, treated 
with ammonia (5 c.c.), and filtered. The precipitate is washed once 
with a little w^ater, then with a little ammonia (1:1), and finally 
with water. The greater part of the copper is present in the 
filtrate, the remainder being retained with the impurities by the 
iron precipitate. The solution is boiled until most of the ammonia 
is expelled, and acidified when cold with sulphuric acid (3 c.c.) and 
nitric acid (3 c.c.). The remainder of the copper is brought into 
solution by treatment of the precipitate with dilute nitric acid, and 
reprecipitation of the iron by ammonia in the presence of a few 
drops of potassium cyanide solution (2%). This, together with the 
hydroxide precipitate, is treated in the rapid electrolysis appara¬ 
tus with 0*2 ampere for twenty-five to thirty-five minutes, when 
the copper is deposited quantitatively at the cathode, whilst the 
impurities remain in the precipitate. The small quantity of copper 
is brought into solution by reversing the current, the main copper 
solution is added, and electrolysis is effected with 1—1*6 amperes. 
A further quantity of iron must be added if the specimen contains 
less than five times as much of this metal as of impurities, but the 
procedure is seldom necessary. Molybdenum is not removed in this 
manner, and, should it be present, it is necessary to introduce a 
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small quantity of a soluble lead salt before addition of the am- 
moniacal liquid. The particular action of the individual reagents 
is described. Test analyses show that the method, which in spite 
of the many individual operations is simple and rapid, gives 
accurate results. H. W. 

Volumetric Analysis. Otto Sasse {Pharm. Zeit., 1920, 65, 
559, 688). —Methods are described for the volumetric estimation 
of mercuric chloride (titration with potassium iodide solu¬ 
tion), chloroform (decomposition with potassium hydroxide and 
determination pf the chloride formed), and lead salts (titration 
with an excess of potassium dichromate solution and iodometric 
determination of the excess). The method given for mercuric 
chloride may be used for the analysis of mercuric chloride tablets 
after the red colouring matter has been destroyed by treatment 
with chlorine. W. P. S. 

Decomposition of Iron Oxides. F. Leteur {Aym, Chim. 
anal., 1921, [ii], 3, 16—19). —Practically all mineral iron oxides 
may be dissolved readily by heating them at 65° in closed vessels 
with concentrated hydrochloric acid, particularly if the latter is 
saturated with hydrogen chloride just before use. The pressure 
developed is not great, and ordinary flasks may be used with little 
risk of breakage. W. P. S. 

The Hydrogen-ion Concentration at which Iron is 
Precipitated from Hydrochloric Acid Solution by 
Ammonia, Sodium Hydroxide, and Hydrogen Sulphide. 

H. E. Patten and G. H. Mains (J. Assoc. Off. Agric. Chem., 
1920, 4, 233—235). —^When a hydrochloric acid solution containing 
0*03% of iron is treated with hydrogen sulphide, ammonia, or 
sodium hydroxide, the first appearance of a precipitate of ferrous 
sulphide or of colloidal ferric hydroxide occurs when the hydrogen- 
ion concentration is slightly above = W. P. S. 

Volumetric Estimation of Iron in the Presence of a 
Large Quantity of Hydrochloric Acid. 11. Meurice (Ann. 
Chim. anal., 1921, [ii], 3, 23—25). —Ferrous salt solutions con¬ 
taining a large quantity of hydrochloric acid may be titrated with 
permanganate solution if potassium bromide is added to the iron 
solution and a current of air passed through the latter during the 
titration; the air is then bubbled through a mixture of potassium 
iodide solution and starch. As soon as all the ferrous salt has been 
oxidised, the next drop of permanganate solution added liberates 
bromine, and this is carried over into the potassium iodide solution, 
where a blue coloration develops. W. P. S. 

New Process for the Separation and Estimation of Iron 
and Manganese. C. Kollo (Bui. Soc. Chim. Eomdnia, 1920, 
2, 89—95). —When hexamethylenetetramine is added to a solution 
of a ferric salt, the whole of the iron is precipitated as ferric hydr¬ 
oxide in the cold, even in acid solution. With manganous salts, a 
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precipitate of manganous hydroxide is. only obtained in boiling 
neutral solution. If a solution of the tetramine in alcohol is added 
to a concentrated aqueous solution of manganous sulphate and 
sulphuric acid in equimolecular proportions, the crystalline double 
sulphatef MnCgHi 2 N 4 , 2 H 2 S 04 , is obtained. 

For the estimation of iron and manganese in the presence of 
one another, the mixture of salts is dissolved in water, acidified, 
and the iron entirely oxidised to the ferric state by means of 
hydrogen peroxide. A 10% solution of hexamethylenetetramine 
is then added until the whole of the iron is precipitated as ferric 
hydroxide, which is collected, dried, ignited, and weighed as the 
oxide. The filtrate is evaporated to dryness, a little sulphuric 
acid is added to the residue, and the evaporation is continued, the 
manganese being weighed as its sulphate. W. G. 

Detection and Estimation of Nickel and Cobalt. Motooki 
Matsui and Tadasu Nakazawa {Mem, Coll. Sd. Kyoto, 1920, 4, 
265—271).—Nickel hydroxide reacts directly with a 1% alcoholic 
solution of dimethylglyoxime. In presence of other hydroxides, 
nickel may be detect^ by boiling the mixed hydroxides for a short 
time with excess of dimethylglyoxime solution, diluting consider¬ 
ably with water, cooling, and shaking with ether. On keeping, 
the nickeldimethylglyoxime floats up with the ether. Cobalt- 
dimethylglyoxime may be detected in solution by adding a drop 
or two of yellow ammonium sulphide solution, when a very intense 
red colour is produced if cobalt is present. The test is very deli¬ 
cate when a large excess of dimethylglyoxime is used, but since 
ferrousdimethylglyoxime also gives a red colour, iron must not 
be present. Attempts to find an insoluble double compound of 
cobaltdimethylglyoxime were unsuccessful, although a double 
lead-cobalt compound was obtained by adding lead tfcetate to a 
solution of cobaltdimethylglyoxime, in the form of orange-yellow 
crystals. 

Alkaline solutions of the dimethylglyoxime compounds of nickel 
and cobalt were successfully electrolysed quantitatively, the metal 
forming a well-adhering deposit from a dilute solution, less than 
0*05 gram per 100 c.c. It is thus possible to separate nickel and 
cobalt in the usual way with dimethylglyoxime and estimate both 
metals by electrolysis. A 5—6% solution of sodium hydroxide is 
used as the electrolyte and a current of 3*5 amperes with a rotating 
electrode, the temperature being below 50°. E. H. R. 

Zodometric Estimation of Chromic Acid. I. M. Kolthoff 
{Zeitsch. anal. Chem., 1920, 69, 401—415).—^The statements made 
in a recent paper (A., 1919, ii, 300) have been confirmed. Volu¬ 
metric thiosulphate solutions may be standardised, with an error 
of less than 0*1%, by means of purified potassium dichromate, 
bromate or iodate, iodine, cyanogen iodide, or oxalic acid. Potass¬ 
ium dichromate commonly contains free chromic acid, and should 
be recrystallised from water several times and dried at 120°. 

J. H. L. 
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Detection of Metbyl Alcohol in Spirits. F. Kabe (Pharm. 
Zett., 1921, 66, 72).—When the morphme--sulphuric acid reagent 
13 used for the detection of iormaldehyde, resulting from the oxida¬ 
tion of methyl alcohol, care should be taken to expel all hydro¬ 
chloric acid from the reagent if this is prepared by mixing mor¬ 
phine hydrochloride and sulphuric acid; tiie reagent itself soon 
develops a red coloration in the presence of hydrochloric acid. The 
resorcinol-sulphuric acid test is very sensitive for the detection of 
formaldehyde. W. P. S. 

Detection of Methyl Alcohol in Spirits. G. Maub (Fharm, 
Zeit,^ 1921, 66, 114—115).—The resorcinol-sulphuric acid test 
mentioned by Kabe (preceding abstract) for the detection of form¬ 
aldehyde resulting from the oxidation of methyl alcohol is not 
new, and, further, it is not characteristic of formaldehyde, the 
coloration being also given by the oxidation products of allyl 
alcohol, formic acid, tartaric acid, etc. W. P. S. 

Cholesterolansemia. 1. Comparative Investigations of 
[AnalyticalJ MethodLs with Particular Reference to Colori¬ 
metric Processes. Joh. Feigl (Zettsch, ges. exp. Med.^ 1920, 
11, 178—238; from Chem. Zentr., 1921, li, 97).—The author 
reviews the methods given in the literature and his own processes 
for the estimation of cholesterol, as a whole and as its component 
parts, in blood. He is led to the conclusions that the different 
colorimetric processes are trustworthy when accurately carried out, 
but contain many sources of error, and that the total cholesterol 
in the strictest sense cannot at present be estimated in this manner. 
The individual methods are not equal in value as judged from the 
pathological point of view, and further comparative investigations 
are necessary. Only small sections can be regarded as yielding 
practically useful values. H. W. 

The Estimation of Dextrose in Blood and in Cephalo- 
rachidien Fluid. Al. Ionescu and V. Vargolici {BuL Soc. Chtm. 
Bomdnia, 1920, 2, 102—106).—^The blood or fluid under exam¬ 
ination is first defecated by the addition of a 20% solution of tri¬ 
chloroacetic acid. The filtrate obtained after defecation is 
neutralised by sodium hydroxide, and the dextrose present is 
estimated by its reduction of a solution of potassium ferricyanide 
(compare 38). W. G. 

Modifications of Bertrand’s Method for Estimating very 
small Quantities of Sugar. L. Ambabd {Bull. Soc. Chim. 
Biol., 1920, 2, 203—205).—The author advises heating the sugar 
solution with the copper reagents in a centrifuge tube immersed 
in a water-bath. The precipitated cuprous oxide is collected by 
centrifugalisation, washed, and dissolved in the tube by adding the 
ferric sulphate solution. J. C. D. 
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Estimation of Sugar in Wine. W. Fresenius and L. 
GrIinhut {Zeitsch. anal, Chem,, 1920, 59, 416—467).—The authors 
consider that the present German official methods for the estima¬ 
tion of sugars in wine require revision, and should be replaced by a 
scheme of analysis which is described in detail in the present paper. 
[Compare J, Soc, Ghem, Ind,, 1921, 158a.] J. H. L. 

Reactions of Sugars and Polyatomic Alcohols in Boric 
Acid and Borate Solutions, with some Analytical Applica¬ 
tions. G. VAK B. Gilmour {Analyst, 1921, 46, 3—10).—Polyatomic 
alcohols, sugars, and a large number of hydroxy-compounds com¬ 
bine with boric acid with the production of stronger acids. On the 
addition of an excess of mannitol to a boric acid solution, mannito- 
boric acid, CgHi 20 eIBOH, is formed; this, with sodium hydroxide, 
yields a salt which is stable in acid solution, but is hydrolysed to 
sodium metaborate and mannitol in alkaline solution, the meta¬ 
borate then combining with a further quantity of mannitol to form 
compounds like NaB0.2,3C6Hi406. 

A method for the estimation of Isevulose is as follows. Ten c.c. 
of if/lO-boric acid solution and 0*5 c.c. of 1% phenolphthalein 
solution are added to a weighed amount of mixed sugars (honey, 
eto.) containing Igevulose, and the mixture is titrated with i7/10- 
sodium hydroxide solution; th^-amount of Igevulose equivalent to 
the volume of sodium hydroxide used is obtained from the table: 

Lsevulose. JV/lO-NaOH. Lsevuloso. .AT/lO-NaOH. 

Gram. Cc. Gram. Cc. 

0-22 7-2 0-36 8-9 

0-27 8 1 0-40 9-2 

0-31 8-6 0-45 9-5 

W. P. S. 

The Identification of Sulphonic Acids in the State of 
their Salts formed with Aromatic Bases. 0. F. van Duin 
{Rec, trav. chim,, 1921, 40, 99—102. Compare Ambler, this vol., 
i, 21; Ambler and Wherry, this vol., ii, 68).—^The author finds 
that sulphonic acids may be identified, where necessary, by titrat¬ 
ing their salts of aromatic bases with A/10-sodium hydroxide in 
the presence of phenolphthalein as indicator (compare Franchi- 
mont and Backer, this vol., i, 9). This method was satisfactorily 
applied to aniline and ^toluidine toluene-o-sidphonateB, m. p.'s 
218° and 203—204° respectively; aniline and ^-toluidine toluene- 
\)-8ulphonates, m. p.'s 237° and 199—200° respectively; aniline and 
'^-toluidine ^i^-dinitro-l-tolueneArSulphonates^ ’^-toluidine sulph- 
anilate, aniline napliihalene-^-sulphonate, m. p. 267—268° 
(decomp.), and to di-p-toluidine toluene-2 i^-disulphonate^ m. p. 
277° (decomp.). W. G. 

Separation and Identification of Lactic Acid as Complex 
Ferric Sodium Lactate. K. A. Hofmann {Ber„ 1920, 53, [B], 
2224—2226).—^Details are given of the preparation of a very pale 
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green, complex ferric eodium lactate^ [Fe(C 8 H 403 ) 2 ]Na, 2 H 20 . 
This loses water at 80°, is almost insoluble in water at 20°, is only 
slowly attacked by dilute ammonia, sodium hydroxide, sodium 
hydrogen carbonate, 15% acetic acid, 1% hydrochloric acid or 
tannic acid, and is almost tasteless. When heated at 300°, or 
exposed to sunlight, it evolves acetaldehyde. 

To separate lactic acid from fermentation products in the form 
of this salt, the solution should be mixed with little more than 
the required amount of ferric chloride, rendered alkaline with 
sodium carbonate, acidified with acetic acid, and evaporated on a 
water-bath. The characteristic precipitate separates in the course 
of a few hours 

Corresponding potassium and ammonium salts are less stable, 
and are only partly precipitated, whilst no lithium salt has been 
obtained. J. C. W. 

Identification of Acetaldehyde and Formaldehyde in 
Organic Liquids and Mixtures by means of New, 
Extremely Sensitive, Colour Reactions. Emilio Pittarelli 
{Arch, Farm, sperim. Sci. aff., 1920, 30, 148—160).—Acetaldehyde 
may be detected by adding, to 25—30 c.c. of the approximately 
neutral liquid to be tested, successively five to six drops of saturated 
(about A/10) phenylhydrazine hydrochloride solution, saturated 
diazobenzenesulphonic acid, 25% sodium hydroxide solution, and 
50% magnesium sulphate solution; the last may be omitted if the 
colour appears after addition of the alkali hydroxide. A crimson 
coloration results, this beginning to appear almost instantaneously, 
although the reaction is complete only after some minutes; with 
the magnesium hydroxide, this yields a violet lake. In absence 
of either acetaldehyde or phenylhydrazine, only a yellow coloration 
is produced, this remaining unchanged by formaldehyde or acetone. 
The reaction is capable of detecting 1 part of acetaldehyde in 
350,000 parts of solution, or 1 part of phenylhydrazine in 70,000 
parts of solution. 

To detect formaldehyde, 25—30 c.c. of the liquid under examin¬ 
ation are treated in order with five to six drops of saturated phenyl¬ 
hydrazine hydrochloride solution, 1% metol solution, 25% sodium 
hydroxide solution, and 50% magnesium sulphate solution; here, 
too, the last may be omitted if it is unnecessary. In presence of 
formaldehyde, a blood-red coloration is formed, this giving a blue 
lake with the magnesium hydroxide. The reaction is capable of 
detecting 1 part of formaldehyde in 1,000,000 parts of solution, 
1 part of phenylhydrazine in 250,000 parts of solution, and 1 part 
of metol in 300,000 parts of solution. 

The above reactions may be applied directly to organic liquids 
and mixtures, such as urine, wine, milk, spirits, beer, foods, etc. 

T. H. P. 

New Apparatus for Quantitative Sublimation. A. Y. 

Fuller (Chem. Analyst^ 1920, 29, 6—10).—^The apparatus 
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consists of two parts, the heater and the condenser. The heater is 
a glass tube about 18 cm. in length and 16 mm. in diameter, 
which is slightly tapered and ground at one end to fit gae-tight 
(without a lubricant) into one end of the condenser, which is a 
glass tube about 15 cm. in length and 19 mm. in diameter. The 
other, closed end of the condenser is indented to more than half 
the length of the condenser, forming an inner tube, through which 
cooling water can be passed. This end of the condenser also 
carries a side-tube, which can be attached to a pump 

The condenser is closed by a ground-in stopper, and weighed. 
It is then attached to the heater containing a weighed amount of 
the substance to be sublimed, a slow current of air (1*3 litres per 
hour) is drawn through the apparatus, and the heater is carefully 
heated, preferably by external electrical heating. At the end of 
the operation, the air current is stopped when the tubes are cold, 
the inner tube of the condenser is dried with alcohol and with 
ether, and the stoppered condenser is re-weighed. The accuracy ob¬ 
tainable depends cn the temperature of volatilisation, the tempera¬ 
ture of condensation, and the time and rate of flow of the air 
current. In three experiments with 0*6085 gram of camphor, 
0*6610 gram of naphthalene, and 0*3415 gram of benzoic acid, the 
temperatures of volatilisation were 130^, 130°, and 145°, the tem¬ 
peratures of condensation 1^^,. 20°, and 20°, and the recoveries 
99*34, 99*97, and 100*06% respectively. Chemical Abstracts. 

Estimation of Santonin in Wormseeds. Tatsuo Kariyonb 
and Yt)SHiRO Kimura {Off, Gaz, Ja'pan^ 1920, 760—761; J. 
Pharm. Soc, Japan, 1920, 927—940).—The method depends on the 
estimation of the saponification value, utilising the lactone forma¬ 
tion. Ten grams of powdered Artemisia Gina, Berg., are treated 
with ether for three hours in a Soxhlet apparatus. After distilling 
off the solvent, the residue is boiled with 100 c.c. of 5% baryta 
water, acidified with dry carbon dioxide, and filtered. Eighty c.c. 
of the filtrate (8 grams of sample) are extracted with 20 c.c. of 
chloroform with addition of 10 c.c. of 15% hydrochloric acid, fil¬ 
tered, and then extracted three times with 10 c.c. of chloroform. 
After distilling off the solvent, the residue is dissolved in 30 c.c. of 
ethyl alcohol by heating, cooled, and neutralised with Y/10-potass¬ 
ium hydroxide, using phenolphthalein as indicator, boiM for 
thirty minutes under reflux with 20 c.c. of Y/10-potassium hydr¬ 
oxide, cooled, and titrated with c.c. of iV'/lO-hydrochloric acid 
with addition of 0*5 c.c. of phenolphthalein. If is the amount of 
the acid required for neutralising 20 c.c. of A/10-potassium hydr¬ 
oxide which has been boiled with 30 c.c. of ethyl alcohol, then 
2A62(S^ — S)/S gives the percentage of santonin. K. K. 

Estimation of Urea in Blood. Actual State of the 
Question. M. Laudat (7. Pharm, Chim,, 1921, fvii], 23, 6—15). 
—^A full account of work on which two preliminary notes have 
been published (see A., 1920, ii, 646; this voL, ii, 70). 
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Estimation of Urea by Sodium Hypobromite. L. Ambard 

{BvlL Soc. Chim, BioL, 1920, 2, 205—208).—A discussion of the 
technique of this method. A method for removing oxygen from 
the liberated gas is described. J. C. D. 

Detection of Hydrogen Cyanide in Air. A. Sibverts and 
A. Hermsborf {Zeitsch, angew. Chem,, 1921, 34, 3—5).—A strip 
of filter-paper is dipped in a copper acetate-benzidine acetate solu¬ 
tion and then exposed for seven seconds in the atmosphere to be 
tested; a blue coloration is obtained if the air contains 15 mg. or 
more of HCN per cubic metre. The reagent is prepared immedi¬ 
ately before use by mixing equal volumes of copper acetate solu¬ 
tion (2*86 grams per litre) and benzidine acetate solution (476 c.c. 
of cold saturated benzidine acetate solution and 525 c.c. of water). 

W. P. S. 

A Direct Method for the Estimation of Dicyanodiamide in 
Cyanamide and Mixed Fertilisers. Rolla N. Harger (7. Ind, 
Eng, Chem.y 1920, 12, 1107—1111).—^The method depends on the 
precipitation of the dicyanodiamide with silver picrate; cyanamide 
and urea do not interfere, since they do not yield a precipitate with 
the reagent. In the case of mixed fertilisers, 20 grams of the sample 
are mixed with 50 c.c. of water, 100 c.c. of saturated barium nitrate 
solution are added, the mixture rendered alkaline with barium hydr¬ 
oxide, shaken for thirty minutes, diluted to 500 c.c., and filtered. 
To 200 c.o. of the filtrate are added 15 c.c. of 5% silver nitrate 
solution, the mixture is filtered if silver chloride forms, and then 
treated with 100 c.c. of saturated picric acid solution. The mix¬ 
ture is cooled at 0° for thirty minutes, the crystalline precipitate 
then collected on a weighed asbestos filter, washed with water 
saturated with the compound (a precipitate from a former analysis 
can be used for this purpose), then with ether, dried at 100®, and 
weighed. The weight found is increased by 0 0044 gram for each 
100 c.c. of solution from which the crystals were filtered, and the 
result is divided by 5 to obtain the amount of dicyanodiamide. 

W. P. S. 

Estimation of Aniline and its Titrimetric Diazotisation. 

Th. Sabalitschka and H. Schrader {Zeitsch, anal, Chem,, 1921, 
84, 45).—Aniline cannot be estimated quantitatively by precipi¬ 
tation with excess of a ferric salt or with formaldehyde, neither 
can it be accurately titrated with acid in presence of any known 
indicator. The statement in many text-books, that the red colour¬ 
ing matter of dahlias constitutes a suitable indicator for this pur¬ 
pose, is incorrect. Aniline may be titrated accurately with Njl- 
sodium nitrite solution, with the aid of potassium iodide-starch 
test paper as external indicator. The liquid should contain at 
least 2—3 mols. of sulphuric acid to 1 mol of aniline, and be 
cooled with ice-water, whilst the nitrite solution is added a few 
drops at a time and later drop by drop until the nitrite reaction 
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persists for fifteen minutes. [See, also, J. Soc. Chem. Ind., 1921, 
Mar.] J. H. L. 

Methyl-red as Indicator in the Estimation of Alkaloids* 

A. Ebebhabd (Apoth. ZeiL, 1920, 35, 318—319; from Ghem, 
Zentr,, 1920, iv, 669^.—The applicability of methyl-red as indi¬ 
cator in alkaloidal estimations in the place of haematozylin or iodo- 
eosin is confirmed for methods similar to that of Herzog {Apoth* 
Zeit, 1920, 86, 216). H. W. 

Estimation of Theobromine in Cocoa and its Products. 

Raymond V. Wadsworth {Afialyst, 1921, 46, 32—37).—Ten grams 
of the substance are mixed with 3 grams of magnesium oxide and 
14 c.c. of water, dried partly, but not completely, and then boiled 
under a reflux apparatus for thirty minutes with 160 c.c. of tetra- 
chloroethane. The mixture is filtered while hgt^ and the residue 
again extracted with tetrachloroethane. The united extracts are 
distilled to reduce the volume to about 6 c.c., and this residual 
liquid, when cold, is mixed with 70 c.c. of ether. After eighteen 
hours, the precipitated theobromine is collected, washed with ether, 
dried at 100°, and weighed. To the weight obtained is added 
0*004 gram to correct for the solubility of the precipitate in the 
70 c.c. of ether. Cocoa beans f^uire extraction with light petrol¬ 
eum to remove excess of fat previous to the estimation of the theo¬ 
bromine. W. P. S. 

New Method for the Estimation of Histidine. W. E. 

Thrun and P. F. Trowbridge {J, Assoc* Off. Agric. Chem., 1920, 
4, 194—195).—^The method is used in conjunction with the Van 
Slyke method, and depends on the absorption of bromine by hist¬ 
idine and cystine. A portion of the solution containing the bases 
of a coagulable protein is treated with bromide-bromate solution 
and hydrochloric acid, and, after fifteen minutes, the excess of 
bromine is titrated. Cystine is estimated separately in another 
portion of the solution by estimating the sulphur content. One 
molecule of cystine absorbs 10 atoms of bromine, whilst 1 molecule 
of histidine absorbs 2 atoms of bromine; there is some evidence, 
however, that the latter absorption somewhat exceeds 2 atoms of 
bromine. W. P. S. 

Estimation of Morphine in Opium and certain of its 
Preparations. Trifon Ugartb {J. Fha/rm. Chim*, 1921, [vii], 23^ 
129—131).—One gram of powdered opium is heated on a water- 
bath for five minutes with 10 c.c. of 67% alcohol, the alcoholic solu¬ 
tion then filtered, and the insoluble residue extracted three times 
with alcohol in a similar way. The united alcoholic extracts are 
evaporated, the residue dried at 100° for fifteen minutes, then dis¬ 
solved in 6 c.c. of cold water, the solution filtered, and any in¬ 
soluble substance extracted with successive quantities of water, 
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using 20 c.c. in all. The aqueous solution is evaporated, the resi¬ 
due dissolved in 2 c.c. of water saturated previously with morphine, 
3 c.c. of i\^/I-ammonia solution, also saturated with morphine, and 
10 c.c. of ether are added, and the mixture is agitated thoroughly; 
20 c.c. of ether are next added, the mixture stirred, and, after 
thirty minutes, the crystalline precipitate of morphine is collected, 
washed with water saturated with morphine and ether, dried at 
100®, and weighed. In the case of opium tincture, 10 c.c. of the 
sample are evaporated, the residue dried, extracted with cold water, 
and the estimation proceeded with as described. W. P. S. 

The Separation of Ptomaines from Vegetable Alkaloids 
in Toxicological Examinations. Al. Ionescu {Bui. Soc. Chim. 
Eomania, 1920, 2, 82—89).—In an endeavour to find a ready 
method of distinguishing between vegetable alkaloids and 
ptomaines in the presence of one another, the author has examined 
the influence of certain enzymes on the ptomaines and on strych¬ 
nine, coniine, and morphine as typical of three classes of alkaloids, 
and the influence of the ptomaines and the alkaloids on the 
activity of the enzymes. The material under examination was 
acted on for twenty-four hours by the enzyme under the optimum 
conditions, and the alkaloids and ptomaines then extracted by 
Dragendorf's method, using either benzene or amyl alcohol as sol¬ 
vents. Hydrolysing enzymes of the type of invertase and amylase 
have no action on the ptomaines, whilst pepsin weakens their 
reducing power without affecting their alkaloidal character. Tyro¬ 
sinase and peroxydase destroy only the reducing power of the 
ptomaines. Neither the ptomaines nor the alkaloids affect the 
activity of the enzymes. Under the experimental conditions the 
vegetable alkaloids examined were not affected by any of the 
enzymes used. W. G. 

Peru Balsam and its Adulteration. L. van Itallie (Amer. 
J. Pharm.y 1921, 93, 24—26).—sample of Peru balsam having 
the consistency of a thin syrup gave, on examination, D 1*146; 
acid number, 48*8; saponification number, 356; cinnamein content, 
70%; saponification number of the separated cinnamein, 382. The 
high saponification numbers of the balsam and cinnamein indicated 
adulteration with an ester, and the presence of methyl phthalate 
was shown by the fluorescein test with resorcinol and sulphuric acid 
applied either to the balsam or the separated aromatic ester. Such 
adulteration of balsams may also be recognised by Dietrich^s test 
{Ber, Deut. pharm. Ges.^ 1908, 142). Benzoyl benzoate is also used 
as an adulterant, and its presence, although not indicated by the 
saponification number, may be shown by the fluorescein test or by 
Dietrich's test W. G. 

Estimation of Uric Acid in Blood by Folin’s Method. 

1. A. Zaleski and (Miss) A. A. Sachnovska (Russ. Physiol, 7., 
1919, 2, 14—35).—Experiments have been made to test the accu- 
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racy of the results yielded by Folin’s method (Polin and Macallum, 
A., 1912, ii, 495 j 1913, ii, 80; Polin and Denis, A., 1913, ii, 162, 
444), which depends on comparison in a colorimeter of the intensi¬ 
ties of the blue colorations obtained when the uric acid solution 
to be tested and a standard uric acid solution are treated with 
phosphotungstic acid in presence of an alkali. The authors suggest 
various modifications in the procedure. The magnesium-silver salt, 
in the form of which the uric acid is separated from the blood, is 
best decomposed, not by hydrogen sulphide, but by hydrochloric 
acid, the silver chloride being then removed by filtration from the 
uric acid solution; this alteration shortens the time required by the 
estimation very considerably. Por determining the intensity of 
the blue coloration obtained with the phosphotungstic reagent, use 
is made of blue glasses previously standardised with the help of 
uric acid solutions of known concentrations. The method admits 
of the estimation of the amount of uric acid ii> 10 c.c. of blood 
with an error of at most 0*05 m. gram. T. H. P. 

New Method for the Estimation of Uric Acid in Blood. 

Aleksander Oseacki (Przeglad, Lekarski^ KrakaUy 1920, 69, No. 
4; from Ghem. Zentr.^ 1921, ii, 97).—Serum (20—50 c.c.) is diluted 
with 4—14 times its volume of water and freed from albumin by 
treatment with uranyl acetate "solution (1*5%, in volume equal to 
that of the serum). The precipitate is filtered, dissolved in a warm 
mixture of water (equal in volume to the filtrate), and iV’/2-sodium 
hydroxide solution, re-precipitated with iV’/2-acetic acid, and fil¬ 
tered whilst hot. Uric acid is separated in the usual manner from 
the combined and concentrated filtrates. H. W. 

Apparatus for Estimating the Catalase Content of Milk. 

A. Machens and Pr. Cordes {MUch, Zentr,^ 1921, 60, 25—27).— 
Two similar bottles are connected at their shoulder by a short tube 
fitted with a three-way tap; at the bottom of one bottle is a 
tubulure which is connected with a vertical graduated tube. This 
bottle is filled with water so that the level of the latter is at the 
zero mark on the tube. Fifteen c.c. of milk are placed in the other 
bottle, both are closed with stoppers, and the whole apparatus is 
placed for fifteen minutes in an oven heated at 37®, the three-way 
tap being turned so as to place both bottles in communication with 
the atmosphere. Five c.c. of 1% hydrogen peroxide are then added 
to the milk, the tap is turned to place the bottles in communica¬ 
tion with each other, and the apparatus is kept at 37®. The evolu¬ 
tion of gas increases the pressure in the apparatus, and this pres¬ 
sure is indicated by the water rising up the graduated tube. 

W. P. S. 

Application of the Precipitometer and of an Apparatus 
for the Estimation of Catalase to the Study of the Course 
of Alcoholic Fermentation. K. Sohweizer {Bull Assoc, Chtm, 
Suer,, 1920, 38, 163—171).—For the measurement of yeast growth 
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in fermentation experiments the author recommends treating por¬ 
tions of the culture with sodium carbonate solution and centrifug¬ 
ing for five minutes at 2000 revs, per min. in a tube with a con¬ 
stricted graduated end (precipitometer). For the measurement of 
the gas evolved, an apparatus devised by Koestler {Jahresh. 
Molkerei Buettiy 1909) for the estimation of catalase is recom¬ 
mended. J. H. L. 

The Water-soluble Vitamin and the Substances Accelerat¬ 
ing Fermentation. 1. A Method for the Estimation and 
the Preparation of a Substance from Yeast and Rice 
Polishings which Accelerates Fermentation. Sigmund 
Frankel and Erik Schwarz {Biochem, ZeiUch.y 1920, 112, 
203—235).—Utilising the fact that extracts from yeast and rice 
polishings accelerate fermentation, the authors have worked out 
a method by means of which the accessory factor can be estimated. 
An active fraction from yeast is prepared in the following way. 
The yeast is extracted with 80% alcohol, and, after removal of the 
fats, is treated with basic lead acetate. The lead in the active 
filtrate is removed with hydrogen sulphide, and the filtrate 
further precipitated with mercuric chloride. The precipitate is 
then decomposed with hydrogen sulphide, freed from hydrochlorie 
acid, and concentrated in a vacuum. The concentrated syrup is 
precipitated with picrolonic acid, which removes an inactive picro- 
lonate, and the active substance is precipitated with phospho- 
tungstic acid. The precipitate is decomposed with baryta and 
sulphuric acid, and concentrated in a vacuum. The sulphate of 
the active base thus obtained is twenty-two times more potent than 
the original alcoholic extract. S. B. Z. 

A Microchemical Reaction of Pulmonary.] Epithelial 

Tissue. E. Faur6-Frbmibt, J. Dragoiu, and (Mlle) du Vivier 
DE Streel {B'udl, Soc, Chim. BioL^ 1920, 2, 166—170). — ^The test 
depends on the treatment of the tissue with a reagent containing 
formaldehyde and cadmium chloride. The presence of sulphur in 
the tissue® causes a deposit of cadmium sulphide to be formed.. 

J. O. , 
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The Molecular Refraction Coefficient, its Additivity and 
its Use for Determining Constitution. III. Numerical 
Relationships in the Series of Polymethylene Compounds. 

Peitz Eisbnlohr (Ber., 1921, 54, [B], 299—320. Compare A., 
1920, ii, 717; this voL, ii, 1).—In previous papers it has been pointed 
out that the “ molecular coefficient of refraction,” M X nfy, is more 
sensitive to constitutive changes in the molecule than the generally 
employed molecular refraction, and values have been calculated for 
aliphatic and benzenoid compoimds. In the present communica¬ 
tion, polymethylene compounds are similarly considered, but, for 
the time being, the treatment is limited to the'* <miw-isomerides 
which are in general obtained by Sabatier’s method of hydrogenation 
in the presence of nickel. In contrast to the behaviour of benzenoid 
derivatives, in which the number of side chains appears to have 
more influence on the E value than their position, it is found with 
the cycZo-paraffins that the data are more affected by the location 
than by the number of side chains. 

The author draws the conclusion that the refractive index in 
the form of the ‘‘ molecular coefficient of refraction ” can be used 
in this series for distinguishing between compounds of very closely 
allied structure. The differences between the observed values and 
those calculated for the individual components and linkings {E 
values) not only throw great light on the molecular structure, but 
also serve as criteria of the degree of purity of the substances. The 
natural expression of peculiarities of constitution is found in the 
index of refraction itself. The combination of this value with that 
of density in the usual molecular refraction is unfortunate, since the 
two constants are frequently influenced in much the same degree 
by constitutive changes, and the data thus obtained are only useful 
in explaining molecular structure in certain definite cases such as 
those in which conjugated double bonds, for example, are present. 

H. W. 

Spectro-chemistry of Benzene Derivatives. K. vo^ii 
Auwers [with Adelheid FRtJHUNG] (Annalen, 1921, 422, 160— 
191).—^The ordinary physical constants and the refractive indices 
for Ught of various wave-lengths have been measured for a large 
numl^r of benzene derivatives of the following classes. 

1 . Halogen Derivalives .—^In all cases the molecular refraction and 
dispersion are either normal or almost so, indications of exaltation 
being exhibited only with isolated compounds. Just as in aliphatic 
compounds, halogens and alkyl groups are here spectrochemically 
similar, entry of a substituent of either type into the benzene 
nucleus disturbing the optical neutralisation of the double linkings, 
and thereby enhancing the refractive and dispersive properties; 
this effect is less marked with the halogens than with the alkyls. 

VOL. cxx. ii. 9 
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2 . Phenols and their Ethers. —^The results obtained confirm the 
observation that the differences in exaltation shown by isomeric 
phenols or by their ethers lie within very narrow limits. This 
absence of apparent relations between structure and physical 
constants is especially pronounced with the free phenols. Phenol 
ethers with two ortho-substituents differ markedly from the others, 
their boiling points, densities, refractive indices, molecular re¬ 
fractions, and molecular dispersions being lower than those of their 
isomerides; the differences are, indeed, so great that an oo- 
derivative may be recognised by means of any of these constants 
except the density. Just as with aromatic hydrocarbons and with 
the various classes of hydroaromatic compounds, so with the 
phenol ethers the exaltations are greatest with the symmetrical 
compounds, but the differences for the isomerides are not great. 
Other regularities, similar to but less marked than those occurring 
with the hydroaromatic alcohols, are also observed. 

3. Amines. —With the four xyhdines no relations of particular 
interest are detectable. 

From these and previous results the general conclusion is drawn 
that, with increasing separation of the substituents the exaltations 
of benzene derivatives increase, whilst with increasing approximation 
they diminish. 

k Of the compounds considered the following are new. 

^ Ethyl o-chlorocinnamate (compare Gabriel and Herzberg, A., 1883, 
1123) has b. p. 160®/16 mm. 

3:4: 5-Trimethylphenyl methyl ether (hemellithenol methyl ether)t 
C 10 H 14 O, crystaUises in flat, obhque, shining prisms, m. p. 28—^29°, 
b. p, 226—227®, the corresponding ethyl ether, CnHigO, being a 
colourless oil, b. p. 237—^238®. 

2:4: Q-Trimethylphenyl ethyl ether (mesitol ethyl ether), CjiI^eO, 
forms a colourless oil, b. p. 217®. T. H. P. 

Spectro-chemistry of Pol 3 niuclear Aromatic Compounds, 
and Constitution of Naphthalene. Kabl von Atjwebs and 
Adblheid Fruhling (Ann^en, 1921, 422, 192—230).—^The results 
obtained for a large number of naphthalene derivatives indicate 
first, a general uniformity of the specific exaltations, and, secondly, 
dispersions which, in comparison with the highly augmented 
refractivities, are only moderately increased. These peciSiarities, 
which are especially pronounced when the data obtained are com¬ 
pared with those of the benzene derivatives, confirm the rule that 
every class of compounds exhibits a t 3 ^ical spectro-chemical 
behaviour. In general, substituents are optically of little influence 
in the naphthalene series, but the halogens furnish an exception to 
this rule, the exaltations for the halogenated naphthalenes being 
only about one-half of that for the parent substance, although the 
dispersive power remains virtually unaltered. WhetW highly 
unsaturated side-chains, such as the aldehyde or vinyl group, exert 
marked influence on the spectrochemical constants of naphthalene, 
is yet undecided. With the exception of 4-methoxy-l-naphth- 
aldehyde, no derivative shows a higher exaltation than naphthalene 
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itself, 80 that the action of substituents in the naphthalene molecule, 
unlike that in the benzene molecule, is mostly depressive. It is 
noteworthy that in certain cases, particularly with esters, the 
dispersive power increases when the optical exaltation falls, so that 
refraction and dispersion seem to be mutually less dependent in the 
naphthalene series than in other groups of compounds. The 
influence of position is slight, although the optical exaltations are, 
on the average, somewhat higher with the p- than with the a- 
derivatives. In its optical constants acenaphthene corresponds 
perfectly with mono- and di-alkylnaphthalenes, the rule that the 
formation of a saturated ring does not alter the spectrochemical 
character being thus obeyed. 

The bearing of these results on the various structures which have 
been proposed for the naphthalene molecule is discussed at length. 
The conclusion reached is that formula I, as originally interpreted 

/W/K /\\/% 

I II I II II (I I I) I) 0 Cl D Cl I 

\l/\l/ \i/\^ 

fi.) (II.) (in.) (IV.) (V.) 

by Erlenmeyer, and also formuteJII, IV, and V are incompatible 
with the spectrochemical data. No choice is, however, yet possible 
between formula I, if this be taken to represent benzene with an 
unsaturated cyclic side-chain, and formula II, expressing a hydro- 
aromatic structure. 

The following compounds containing two benzene nuclei, variously 
united, have also been examined: diphenylmethane, p-methyl- 
diphenylmethane, m-methylstilbene, diphenyl, oo-diphenol diethyl 
ether, diphenylene oxide, 9-methylfluorene, and fluorenone. Di- 
phenylmethane behaves spectrochemically as a hydrocarbon of 
the benzene series, but when the chain between the two rings is 
unsaturated, as in methylstilbene, marked exaltation appears; the 
latter is also the case with diphenyl and its oo-diethoxy-derivative. 
Conversion of diphenyl into the tricyclic compounds, diphenylene 
oxide and fluorene, would be expected either to leave unaltered or 
to lower the exaltation of the parent substance, whereas the reverse 
is actually the case; fluorenone also exhibits unexpectedly high 
exaltation. Doubt is thus cast on the presence in the molecules 
of these tricyclic compounds of two true benzene nuclei; the 
double linkings of the two external rings no longer exist in a con¬ 
dition of optical neutralisation, but have assumed a more or less 
oleflnic character, as in naphthalene and anthracene. That the 
ring-closure has really effected a fundamental change in the nature 
of the double linkings is indicated also by a comparison of the 
chemical properties of diphenylmethane with those of fluorene. 
Li the former the methylene group between the two benzene rings 
is chemically indifferent, as it cannot be influenced by the mutually 
neutralised valencies of the benzene. In fluorene, on the other 

»—2 



ii. 232 


ABSTRACTS OB CHRMIOAL PAPERS. 


hand, the hydiogeii atoms of the uniting methylene ^oup are 
highly reactive, being under the influence of two olefinic double 
lii^ngs. 

The following new compounds have been prepared. 2:3- 
DiamyloxynaphthcUene, CiQHg( 0 ‘C 5 Hii) 2 , forms a very viscous, pale 
yellow oil, b. p. 229—^230^/20 mm., and the isomeric 2 : 7~compound, 
slender, white needles, m. p. 75°, b. p. 236—237°/13 mm. 

Ethyl l-‘m€thoxy-‘2-naphthoatey C 14 H 14 O 3 , forms a very viscous, 
colourless oil, b. p. 184—186°/14 mm. ^-Methoxy-2-naphthoic 
acid, C 12 H 10 O 3 , forms small, pale yellow crystals, m. p. 133—134°, 
and its ethyl ester, a colourless, highly viscous oil, b. p. 208*5°/18 mm. 
or white crystals, m. p. about 18°; the silver salt was analysed. 

m-Methylstilhene, C 6 H 5 *CH!CH*CgH 4 Me, prepared by the slow 
distillation of m-tolyl cinnamate (compare Anschutz, A., 1885, 
1064), forms stout, white crystals, m. p. 52*5—53*5°, b. p. 206— 
207°/30 mm. T. H. P. 

Optical Properties of some Crystals in the Long-wave 
Infra-red Spectrum. III. Th. Liebisch and H. Rubens 
(Sitzungsher. Preuss. Akad. IFiss. Berlin, 1921, 211—220; see 
A., 1920, ii, 402).—^The investigations previously described were 
extended to wurtzite, zircon, rutile, strontianite, and cryoHte. 
The reflection capacity of wurtzite is less than that of regular 
zinc blende. The results with zircon were obtained with a better 
specimen than previous measurements, and gave higher reflection 
capacities than previously recorded. The high reflection capacities 
of rutile confirmed the high value of the dielectric constant of 
this mineral. J. R. P. 

Criticism of Bohr's Theory of the Emission of Light. 

J. Stark {Jahrb. Badioaktiv Elektronik, 1920, 17, 161—173. Com¬ 
pare Sommerfeld, Atombau, and Spektralhnien, Braunschweig, 
1919).—A criticism of Bohr’s theory of the emission of hght in 
which it is shown that this hypothesis has been able to give, a 
quantitative deduction of the Balmer series formula and thereby 
the Rydberg constants; a quantitative representation of the effect 
of an electric field on the hydrogen series hnes both with regard 
to the number and separation of the components, and also a deduc¬ 
tion of the Zeeman triplets. These three services are obtained 
by means of three imsatisfactory assumptions, so that the solution 
of three difficulties has been obtained by the introduction of three 
new difficulties. The Bohr hypothesis proves the existence, in 
opposition to a number of observations, of the Doppler effect 
with canal rays, continuous spectra of atoms, the intimate struc¬ 
ture of hydrogen and helium hnes, the Zeeman effect of neighbour¬ 
ing hne components in strong fields, whilst it does not indicate 
the dissymmetry of the intensity in the effect of the electric field 
on the hydrogen series hnes. J. F. S. 

The Corpuscular Spectra of the Elements. Maurice de 
Broglie {C(mpt. refnd., 1921, 172, 274—275, 527—529).—A study 
of the corpuscular spectra of the elements from molybdenum to 
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barium shows the K rays of these elements transposed in the form 
of corpuscular rays. At the portion of the spectrum corresponding 
to the absorption band K of the elements there is a selective emission 
band of the photo-electric corpuscles with a sharp border at the 
side of the feeble energies. Thus the electrons from the commence¬ 
ment of the band possess the velocity corresponding with the 
quantum of the discontinuity of absorption of the -X^-rays, the 
band extending from the side of the greatest velocities. Thus 
in the corpuscular spectra of the elements all the characteristics 
of the X-ray spectra are found. W. G. 

Action of the Red and Infra-red Rays on Phosphorescent 
Substances. Maurice Curie (Compt. rend., 1921, 172, 272— 
274).—^The author has used simultaneously exciting and extinguish¬ 
ing radiations, the former from a mercury lamp with a glass-filter 
with nickel oxide, and the latter from an arc lamp with a glass- 
filter strongly charged with copper oxide. Under these conditions 
with phosphorescent zinc sulphide there can be bbserved, at the 
place where the infra-red rays are concentrated, a black spot on 
a background of bright luminosity. If the plate of sulphide is 
moved the brilliancy is reinforced, a luminous spot appearing, 
followed by a very dark trail behind the passage of the infra-red 
rays. This reinforcement of bnUiancy varies in intensity and 
duration with the phosphorescent substance. With a fiuorescent 
substance it is not possible to observe any spot or any varia¬ 
tion in brilliancy at the place where the infra-red rays are con¬ 
centrated. W. 6. 

Optical Rotation of Mixtures of Sucrose, Dextrose, and 
Lasvulose. Warren C. Vosburgh (J. Amer. Chem. Soc., 1921, 
43, 219—^232).—The optical rotation of mixtures of sucrose, lasvu- 
lose, and dextrose, dextrose and sucrose, Isevulose and sucrose, 
and dextrose and laevulose has been measured for a series of mix¬ 
tures of different concentrations at 25°, using either sodium light 
or the light from a mercury vapour lamp filtered through a No. 74 
Wratten filter. It is shown that the specific rotations of dextrose 
and laevulose when mixed in equal proportions in solution (invert- 
sugar) are those which the sugars would have if each were present 
alone at a concentration equal to the total invert-sugar concen¬ 
tration. In other words, the angular rotation of an invert-sugar 
solution is equal to one-half the algebraic sum of the rotations of 
solutions of dextrose and laevulose of the same concentration. 
The specific rotations of dextrose and sucrose in mixtures of the 
two are those which the sugars would have if each were present 
alone at a concentration equal to the total sugar concentration. 
This relationship is only approximate for mixtures of laevulose 
and sucrose, in which case the angular rotation is a little smaller 
(or larger numerically if negative) than that calculated. The 
polariscopic determination of the percentage of sucrose replaced 
by invert-sugar gives slightly high results; this applies whether 
the source of light in the measurements is that of the sodium fiame 
or a suitably purified mercury fiame. In the latter case the error 
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is not so large as in the former case. The presence of a constant 
amount of hydrochloric acid at a concentration, 0*12V^, sodium 
chloride 0*lN^ or sodium carbonate 0*04^ has no effect on the 
percentage determinations of sucrose when the rotations of the 
pure sucrose and invert-sugar are determined under the same 
conditions as in the case of the mixtures. The error introduced 
by the polariscbpic method of analysis is small enough to be neglected 
in most sucrose hydrolysis investigations, both in hycbolysis by 
acids and hydrolysis by invertase when properly carried out in 
the latter case. It is such as to cause neither increasing nor decreas¬ 
ing velocity coefiScients, but would cause the coefficients to be too 
high by about 4 parts in a thousand when sodium light is used, 
and quite appreciably less in error if mercury-vapour fight is used 
in the polariscopic measurements. J. F. S. 

Relation of Molecules to Slow Free Electrons. H. F. 

Mayer (Ann. Physik, 1921, [iv], 64, 451—480).—The absorption 
of very slow cathode rays in hydrogen, nitrogen, carbon dioxide, 
helium, and argon was investigated. With velocities below 8 volts 
the absorbing cross-section of the molecules remained constant 
except in the case of argon, in which case the specific capacity of 
absorption increased to a maximum with diminishing speed to 
12 volts and then diminished to a very small value. Argon possesses 
a pronounced selective absorption; the other gases show no selective 
absorption. J. R. P. 

Spectrum-analytical Investigations of the Canal and 
Catihode Rays of the Positive Point Discharge in Oxygen 
and Nitrogen. Albert Schultz (Ann. Physik, 1921, [iv], 64, 
367— 3^6 ).—^In the spectrum of the positive point current in oxygen 
the spark fines, series fines, doublet fines of the second arc spectrum, 
the first band spectrum and ozone bands were observed. In 
nitrogen, positive bands, negative bands, and spark fines were 
found. In the positive point current, slow cathode rays, rapid 
cathode rays and slow canal rays, corresponding with two regions 
of ionisation, occur. The distribution of intensity of the fines 
may be explained on the following assumptions. The carrier of 
the series fines of oxygen is the univalent atom-ion; that of the 
spark lines is the bivalent atom-ion. The carrier of the negative 
bands in nitrogen is the bivalent diatomic molecule-ion, 
that of the positive bands the univalent diatomic molecule-ion 
f'li® canal rays of the positive point current changes of 
char^ occur; in nitrogen from bivalent to univalent molecule-ions 
and in oxygen from bivalent to univalent atom-ions. J. R. P. 

Rdntgenograxns obtained by Means of Mica Piles com¬ 
posed of Crossed Lamellae. F. M. Jaeger (Proc. K. Akad. 
Wetenach. Amsterdam, 1921, 23, 676—678).—^Further experiments 
have shown that the conclusion reached in a former paper (A., 
1920, ii, 601) that the Rontgen ray images obtained from a system 
of mica lamellae crossing at definite angles were not mere super- 
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positions of the images obtained from each of the composing 
lamellfiB separately, cannot be maintained. E. H. B. 

Radioactive Constants according to the Position in 1920. 

Stefan Mbyee {Jahrh. Radioaktiv Elektronik, 1920, 17, 80—87).— 
Tables of constants deduced from the most trustworthy data 
are given for the various families of radioactive elements. The 
tables include the haM life, disintegration constant, the average 
life, the initial velocity of the corpuscles, the absorption coefficient 
for aluminium and lead, and the range of the particles. J. F. S. 

Power of Emission of the Metals and Methods for its 
Determination. F. Henning {Jahrh. Radioaktiv Elektronik, 1920, 
17, 30—62).— A. theoretical discussion on the emissivity of metals 
in which it is shown from the investigations of Hagen and Rubens 
(A., 1909, ii, 358; 1910, ii, 262, 469), that the formulae A = l — 
JB=0*3^(yA)V2_0‘0667y/X +0*0091) (y/X)^/^— ... and A = 
0*366 \/y/Ain which A is the power of absorption and R the reflection, 
represent the absorptive power of the metals for long wave-lengths 
(26/t). At the wave-length X = 8*86/x marked deviations from the 
theory are already observed, which, however, only show themselves 
in the absolute quantity and do not appear in the temperature 
coefficient of the absorptive power. The temperature coefficient 
is still in fair agreement with theory for wave-lengths 4—6 /a, but 
on passing to still shorter wave-tenths it suddenly deviates from 
the theoretical value, and at 2 /a the absorptive power of the metahr 
is independent of the temperature, whilst at longer wave-lengths it 
has a positive temperature coefficient. The absorptive power of 
tantalum and the platinum metals in the visible spectrum is constant. 
In the case of tungsten, experimental results of various observers 
are at variance; some regard it as constant whilst others assign a 
negative or a positive temperature coefficient to it. The radiation 
properties of tungsten are very much influenced by impurities, and 
this probably accounts for the above-mentioned diversity in the 
results. Many observers have found that molten gold, silver, copper, 
nickel, palladium, and platinum have a stronger power of emission 
in red light and a weaker power of emission in blue light than the 
solid metals, whilst in the case of molten tungsten Langmuir {Phys. 
Rev., 1916, 6, 138) has found that it radiates weaker in red light 
than the solid metal, whilst Bidwell (Phys. Rev., 1914, 3, 439) 
only found a difference when oxygen was present. In calculating 
the intensity of radiation in the visible region the following values 
of the power of emission are recommended where the X values are 
given in 0*001 mm. 


A. 

Ag. 

Au. 

Pd. 

Pt. 

Eh. 

It. 

Ta. 

w. 

0-46 

0*10 

0-67 

— 

0*46 

— 

_ 

— 

0*62 

0-50 

0*09 

0*63 

— 

0*42 

0*24 

0*28 

0*62 

0*61 

0*66 

0*07 

0*26 

— 

0-39 

0*23 

0*27 

0*60 

0*60 

0-60 

0-07 

0-16 

0*33 

0*36 

0*22 

0*26 

0*68 

0*49 

0-66 

0-06 

0*11 

— 

0*33 

0*21 

0*24 

0*66 

0*47 

0-70 

0*06 

0*08 


0*31 

0*20 


— 0-46 

J, F. S, 
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Work of Ionisation and Dissociation of Hydrogen. Thea 
Kroger (Ann, Physik, 1921, [iv], 64, 288—304).—The first strong 
ionisation of hydrogen occurs at 17T ±0*25 volt, the second at 
30*4 ±0*5 volt. The first value is attributed to the dissociation 
of the molecule and the ionisation of one atom; the second value is 
supposed to correspond with the dissociation of the molecule and 
the ionisation of both atoms. The work of dissociation of the 
molecule is thus calculated as 3*5 ±0*3 volt, or 81300 ± 5700 gram 
cal. 

At 11 volts weak ionisation, and at 13*5 volts radiation occur. 
The radiation at 13*5 volts is attributed to dissociation of the mole¬ 
cule with simultaneous resonance radiation of one atom; the value 
11 volts is assumed provisionally as the energy of formation of a 
hydrogen molecule. J. R. P. 

The Electrical Resistance of Nickel Steels. A. Portevin 
(Compt. rend., 1921, 172, 445—447).—^The electrical resistance of 
nickel steels depends to a considerable extent on the conditions of 
annealing. Differences of 10—40% in the value were obtained with 
steels containing 0*3—0*8% of carbon and 7—15% of nickel, accord¬ 
ing as the samples were heated to 1000° and cooled during 4—5 hours 
or heated to 1300° and cooled during three days. This variation in 
the electrical resistance may or may not be accompanied by char¬ 
acteristic modifications of the micro-structure. Curves are given 
showing the variation in resistance of nickel steels according to their 
carbon and nickel content. W. 6. 

Zinc Electrode. William C. Moore (J. Amer. Chem. Soc., 
1921, 43, 81—84).—Reproducible and trustworthy measurements 
of the potential difference of zinc electrodes can only be obtained 
when the solutions are made with freshly boiled water from which 
all oxygen is excluded by a constant stream of hydrogen. Even 
this arrangement does not indicate small changes in the zinc ion 
concentration, and it is suggested that substituting a dilute zinc 
amalgam for the zinc rod will probably give satisfactory results in 
these cases. J. F. S. 

The Mobility of Univalent Organic Ions. G. von Hevesy 
(Zeitsch. Elektrochem., 1921, 27, 77—78).—A reply to Lorenz’s 
criticisms (A., 1919, ii, 212). The contradiction between the 
author’s results and those of Lorenz is only apparent. Most 
univalent organic ions are already so large, and consequently the 
strength of their electrical field is so small, that they do not become 
hydrated. Lorenz’s objections to the author’s views would only 
hold (a) if univalent organic ions were known with mobilities 
greater than 60, and (h) if ions exceeding the normal ” size became 
hydrated. E. H. R. 

Depolarisation by Light. Emil Baur (Zeitsch. Elektrochem., 
1921, 27, 72—77).—^From the work of Staechlin on the effect of 
fluorescent dyes on the E.M.F. of illuminated cells (A., 1920, ii, 
580), it was to be expected that a light-sensitive substance in an 
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electrolytic cell would have a depolarising action in the light. 
Experiments were made to test this conclusion by comparing the 
current-tension curves of such cells in the light and dark respectively. 
The cells used contained dilute sulphuric acid solutions of uranyl 
sulphate or quinine sulphate, or a dilute sodium carbonate solution 
of eosin. The electrodes were of platinum and the cells were so 
arranged that the anode or cathode separately or both together 
could be illuminated by means of a 3000 candle-power half watt 
lamp. A variable E.M.F, was applied to the cell and the current- 
E.M.F, curve was plotted, or alternatively, with a constant EM.F,, 
the current-time curve was plotted for the illuminated and un¬ 
illuminated cell. In each case the depolarising effect of the light- 
sensitive substance was clearly shown in the illuminated cell. In 
the case of uranyl sulphate the cathode effect (with only the cathode 
illuminated) was much smaller than the anode effect, whilst with 
quinine sulphate and eosin this difference did not appear in the 
current-E.AT.jP. curves, although it was clearly marked in the current 
-time curves with constant E.M.F. By rotating or shaking the 
cell it was possible to get a higher current with a given E.M.F. 
in either the illuminated or unilluminated cell, but in each case the 
illuminated cell gave a much higher current. A shaken, illuminated 
cell gave for 20 hours a constant current actually higher than the 
initial current of the same cell in the dark. It must be concluded 
that polarisation has an immedfete effect on the current strength 
in the dark. The experiments show that the depolarising effect 
of light is in agreement with the hypothesis of a concealed water- 
photolysis (Staechlin, loc. cit.). E. H. R. 

The Magnetisability of the Rare Earths. E. Wedekind 
[with P. Hausknecht] (Ber., 1921, 54, [JB], 253—258. Compare 
A., 1915, ii, 140).—^The following values have been obtained for the 
atomic magnetism, ya x 10-®, of a series of metals of the rare 
earths, the observations being made with spectroscopically pure 
specimens of the oxides, sulphate, and oxalates : 

Sc. Y. La. Ce*«, Ce^v. Pr. Nd Sin. Gd. Er. 

Oxide -1*2 +8*7 -18*3 — +74*4 +4740 +5100 +8300 +0850 +40,000 

Sulphate ~62‘5 -57 -84 +2200 +37-5 +5100 +6270 — — +36,700 

Oxalate -65 _ — —. — +5000 +5380 — +9430 +35,800 

The values for scandium, yttrium, and lanthanum are too small to 
be regarded as trustworthy. 

* If the values for the atomic magnetism are plotted against 
atomic weights a graph is obtained which shows a flat maximum 
at yttrium, and a second maximum in the cerite group, either at 
neodymium or samarium, according to the value adopted; the 
curve then descends to europium and subsequently rises somewhat 
steeply but regularly through gadolinum and terbium to a high 
maximum at dysprosium, after which it falls steeply and evenly 
through holmium, erbium, ytterbium, to lutetium. 

H. W. 

Specific Heats of some Organic Liquids. Robert Trehin 
(Ann. Physiquey 1921, [ix], 15, 246—263).—^The liquid was heated 
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electrically in a Dewar vessel and the energy supplied measured. 
The rise in temperature was measured by a mercury thermometer. 
The Dewar vessel was immersed in a water-bath which was kept 
at the same temperature and the corrections for radiation thus 
eliminated. The results found, with an accuracy of 1 in 200, were : 
benzene c == 0*406 + 93 x 10 - ® (^ — 16); toluene c == 0*410 + 107 X 
10 “ ® (^ — 16); acetone c = 0*510 + 80 X 10 - ® — 16); chloroform 

c = 0*226 + 33 X 10“® — 15). In all cases c is the true specific 

heat; t the temperature. The effects of impurities are discussed. 

J. R. P. 

Molecular Heat of Hydrogen. F. H. MacDougall (J. 
Amer. Chem, Soc,, 1921, 43, 23—^28).—On the basis of Bohr’s views 
with regard to the constitution of the hydrogen molecule, and on 
the assumption that the rotational energy corresponds with three 
degrees of freedom, the author has deduced formulae by which the 
molecular heat of hydrogen may be calculated from the absolute 
zero up to 2600° abs. The results calculated by means of these 
formulae are compared with the values put forward by Nemst 
(Phyaikal, Zeitsch,, 1912, 13, 1064) and Pier (A., 1909, ii, 789; 1910, 
ii, 1031). J. F. S. 

Critical Temperature of Mercury. G. Meyer (Phyaikal. 
Zeitach., 1921, 33, 76—78.)—The critical temperature of mercury 
has been calculated from measurements of the surface tension of 
mercury at 20° and 367° (Hagemann, Dias. Freiburg i Br.^ 1914). 
From the measurements it is shown that the surface tension (a) 
against mercury vapour is represented by the formula a = 474*7 —- 
0*148i — 0*000344^2 dyne/cm^. Using this formula, the values of 
a, a(if/p)2/3, the molecular surface energy and dldt(a[MlpY^^) the 
temperature coefficient are calculated for every 20° from 20—360°. 
The number of double molecules is obtained, and it is shown that at 
340° the value of the temperature coefficient is normal. Hence 
using the formula dldt{a[yMlp\^l^ = — 2*121, it follows that 
a(yJf/p)2/3 = U — 2*121i and for t = 340° y == 1. Hence C == 3125. 
At the critical temperature a = 0, hence G = 2*121^jt or tn = 1474°. 
This value is compared with other values, with some of which it is 
in close agreement. J. F. S. 

Melting Point Apparatus. Fritz Friedrichs (ZeiL angew, 
Chem., 1921, 34, 61).—^In a melting-point apparatus, the glass heat¬ 
ing bath, surrounding the thermometer, is of oval section with 
fiattened front and back, so that readings may be made micro¬ 
scopically without interference due to the curvature of the glass. 
The thermometer and melting-point tubes are, in addition, enclosed 
in an inner vessel of similar cross-section, which serves to overcome 
the thermometer lag; and for conveniently assembling the apparatus 
without removing the thermometer, the outer vessel is provided 
with oblique lateral tubular extensions through which, and through 
orifices in the inner vessel, the melting-point tubes are introduced 
near to the thermometer bulb. W. J. W. 
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Piesoelectric Analysis. II. Invest^ation of Systems of 
which the Temperature of Solidification can pass through 
a Maximum. Jean Timmeemans {Bull. Acad. Roy. Belg., 1919, 
763—766; from Ghent. Zentr., 1921, ii, 281. Compare A., 1914, 
ii, 109).—^The author discusses the form of the piezometric curves 
for a pure substance the freezing point of which passes through 
a maximunjL with increasing pressure. Similar considerations are 
appUed to mixtures of substances of this type. H. W. 

Piezochemical Analysis. III. Crystallisation under In¬ 
creased Pressure and its Relationship to the Mutual 
Solubility of Liquids. Jean Timmeemans {Bull. Acad. Roy. 
Belg.^ 1919, 767—785; from Chem. Zentr., 1921, ii, 281. Compare 
preceding abstract).—The process of solidification of systems 
consisting of two liquid layers under high pressure is investigated 
theoretically and illustrated by many piezochemical curves. The 
original must be consulted for details. H. W. 

The Lowering of the Vapour Pressure of Water at 20° 
Produced by Dissolved Potassium Chloride. B. F. Love¬ 
lace, J. C. W. Feazeb, and V. B. Sbasb {J. Amer. Chem. Soc., 1920, 
43, 102—110).—The vapour pressure of solutions of potassium 
chloride of concentrations from 0*05^ to 4:-0N has been determined 
by the Frazer and Lovelace static method (A., 1915, ii, 11). The 
lowering of the vapour pressure and the molecular lowering are 
calculated and curves are constructed. The molecular lowering 
curve is found to be irregular at 20® and passes through a distinct 
minimum at the concentration N. The vapour pressures of 
potassium chloride solutions were calculated from freezing-point 
data by means of von Babo’s law and an equation connecting 
freezing-point lowering with vapour pressure. The calculated 
values varied from about 3% greater than the observed values in 
the dilute solutions to about 6% less in the concentrated solutions. 
The percentage ionisation of dilute solutions of potassium chloride 
was calculated by comparing the vapour pressure lowerings with 
the lowerings produced by mannitol, and the values obtained agreed 
well with the best values from freezing point and conductivity data. 

J. F. S. 

Vapour Pressures and the Isothermals of Vapours. 

J. H.Bhaxby {Phil. Mag., 1921, [vi], 41, 441—454).—Consideration 
of the internal pressure in fluids leads to the relation that in “ ideal' ’ 
substances the ratio of the occupied volume (covolume) to the total 
volume of the liquid is equal to the ratio of the unoccupied volume 
to the total volume of its saturated vapour. The two phases, in 
equilibrium with each other, are complementary in this respect. 
The equation p = -[-d 2 )(d 2 /di)(‘*i + ^*)/(^»““^«) is obtainedf for 

the saturation pressure of a vapour in terms of the temperature 
and the densities of the two phases at that temperature. This 
leads to a characteristic equation— 

y[v - l/(di + d^)] = 

9*2 
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It is shown that the quantity may be regarded as a 

density factor which is a measure of the conesive forces per unit 
mass. On this hypothesis modified forms of the above equations 
are obtained which express the experimental facts with consider¬ 
able accuracy for all temperatures and pressures. Reduced forms 
of the vapour pressure equation are given as well as an equation 
for the calculation of the critical density of a substance. The 
values are consistent even with water, where the Mathias rule 
does not hold. J. R. P. 

The Mechanism of the Exchanges of Energy in Vaporisa¬ 
tion. Rene Audubert ifiompt, rerS,., 1921,172, 375 — 378).—^The 
author deduces the equation MJL = oLird^N + where M is the 
molecular weight, J the mechanical equivalent of the calorie, L 
the latent heat of vaporisation, a the surface tension of the liquid, 
d the diameter of a molecule, and N Avogadro's number. SVom 
this he calculates for a number of liquids the value of d at two 
temperatures. The results agree with those obtained from the 
kinetic theory or from Bragg s work. Combining the above with 
Clapeyron’s formula, an expression is obtained for the variation of 
vapour pressure with temperature, which is of the form obtained 
by Dupr6 and others. It is further shown that vaporisation is 
a discontinuous phenomenon, the elementary quantity of energy 
brought into action being 10 X 10 ergs. Finally, the value 

obtained for K in ariVd^ = K(Tc — T) is practically identical 
with that deduced from the law of Eotvos. W. G. 

Determination of the Boiling Point of very Small Quantities 
of Substances. Victor Arreguine {Ann, Ghim, anal,, 1921, 
[ii], 3, 40—49).—^The method proposed depends on the pressure 
of vaporisation and is similar to that described previously by 
Schleiermacher (A., 1891, 873). W. P. S. 

Cottrell’s Ebullioscopic Apparatus. James Frederick 
Spencer {J, Amer, Chem, Soc,, 1921, 43, 301—302).—^Modifications 
of the ebullioscopic apparatus described by Cotterell (A., 1919, ii, 
447) and Read and Washburn (A., 1919, ii, 447) are suggested. 
These consist in replacing the two-limbed pump by a three-limbed 
pump, which will ensure a more uniform spraying of the thermo¬ 
meter bulb, and making both pump and condenser separate from 
the rest of the apparatus, which makes the apparatus less fragile 
and easier to clean. J. F. S. 

The Chemical Constants. 6. Heidhausen {Zeitsch, Elek- 
trochem,, 1921,27, 69—72).—^A theoretical paper in winch the values 
of the chemical constants are calculated from Egerton’s determina¬ 
tions of the vapour pressure of zinc and cadmium. The values 
calculated from Nemst’s formula are, for zinc, — 1’62 and for 
cadmium, — 1*56. These results differ to some extent from those 
obtained by Egerton (A., 1920, ii, 84), but agree with the value, 
1*69, oaloulated from the Sackur-Stem-Tetrode formula. E. H. R. 
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Oalcttlation of the Heating Value from the Constitution 
of the Compound. F. Otto H. Binder {Chem, Zeit,, 1921, 
45, 141).—method of calculating the heating value of a sub¬ 
stance from its constitutional formula is given and illustrated in the 
case of cellulose, which is given the annexed constitutional formula. 

Here 3 oxygen valencies are bound to hydrogen, 
and 6 oxygen valencies are bound to carbon, 
and a seventh oxygen valency, represented by 
the dotted line, may be regarded as bound to 
carbon. These valencies do not contribute to 
the heat effect on combustion. The calcula¬ 
tion is effected thus: Og when it bums to 
carbon dioxide gives 96,960 cal., that is, 48,480 cal. per atom and 
24,240 per valency, Og when it bums to water gives 68,920 cal. 
or 34,4TO per valency. Cellulose contains 6 carbon atoms, which, 
on burning to carbon dioxide, give 6 x 96,960 = 581,760 cal., and 
the 10 hydrogen atoms give 344,600 cal., that is H total of 926,360, 
but from this 3 X 34,460 and 6 X 24,240 = 145,440 cal. must be 
subtracted, since this represents the heat effect of the valencies 
already bound. The total is therefore 677,540 cal. per gram-mol. 
or 4,182 cal. per gram, whilst the observed value is 4,189 cal. per 
gram. J. F. S. 



Thermodynamic Treatment of Concentrated Solutions 
and Applications to Thallium Amalgams. Oilbert N. 
Lewis and Merle Randall («/. Amer, Chem, Soc,, 1921, 43, 233— 
254).—number of methods are developed for the thermodynamical 
treatment of concentrated solutions, and for the rapid and precise 
calculation of partial molecular quantities; these methods are 
applied to the data for thallium amalgams (Richards and Daniels, 
A., 1920, ii, 34, and Hildebrand and Eastman, A., 1916, ii, 14). 
It is shown how the heat of solution of solid thallium and super¬ 
cooled liquid thallium in a large excess of mercury may be obtained, 
and how these quantities may be used for calc^ating the heat of 
fusion of thallium. The activities of thallium and mercury in 
amalgams of various compositions are given for 20® and 325®, 
and these values, resting on independent measurements, are com¬ 
pared by simple thermodynamic methods. The effect of tem¬ 
perature on the abnormality of solutions is discussed, and it is 
shown that the vapour pressure of amalgams at 325® may be 
calculated by two methods from the measurement of E,M,F, at 20®, 
between which two results the true value must lie. Thus in 40% 
amalgam the vapour pressure was found by one method to be 
1% higher and by the other to be 2% lower than the calculated 
value. J. F. S. 


Viscosity of Liquids. V. The Ideality of the System : 
Benzene-Benzyl Benzoate and the Validity of the Bingham 
Fluidity Formula. James Kendall and Kenneth Potter 
Monroe (J, Amer. Chem. Soc., 1921, 43, 115—125. Compare 
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A., 1920, ii, 670).—It has been claimed by Bingham and Sarver 
(A., 1920, ii, 737) that the system, benzene-benzyl benzoate is not 
ideal (perceptible contraction, presumably owing to solvation, 
occurring on mixing), and that consequently the conclusions of 
Kendall and Monroe (A., 1917, ii, 524) from their examination of 
the system are not valid, particularly their rejection of the fluidity- 
volume composition formula as the true ideal equation for binaiy 
liquid mixtures. An examination of Bingham and Sarver’s experi¬ 
mental data, which are necessarily somewhat inaccurate owing 
to the impurity of the benzyl benzoate employed, shows that the 
contraction claimed is non-existent. Freezing point depression 
determinations also indicate the absence of compound formation. 
The system is, as previously asserted, essentially ideal. A critical 
investigation of the experimental and theoretical evidence for the 
validity of the linear fluidity-volume composition formula for ideal 
mixtures has not, in the author’s opinion, disclosed any facts which 
warrant its reconsideration. The formula is systematically in 
error; other equations are known which are in far better agreement 
with fact, but the true ideal equation still remains to be discovered. 

J. F. S. 

Orientation of Molecules in Surfaces. VI. Cohesion, 
Adhesion, Tensile Strength, Tensile Energy, Negative 
Surface Energy, Interfacial Tension, and Molecular Attrac¬ 
tion. William D. Harkiks and Y. C. Cheng {J, Amer. Chem, 
8oc,f 1921, 35—53. Compare A., 1920, ii, 357).—^Data are obtained 
whereby the total interfacial energy may be calculated for twelve 
organic liquids, and the work of adhesion and of surface cohesion, 
the interfacial tension and free surface energy, the tensile work, the 
energy of adhesion, of cohesion, and of surface cohesion, the tensile 
energy, the internal pressure or cohesion, and the related molecular 
attraction are discussed. The present data include two new and im¬ 
portant relations, (i) that certain surface or interfaces between two 
liquids exhibit a negative surface energy, or, in other words, energy 
is set free when the surface is formed. This is just the opposite of 
previous results for all surfaces previously known, with the excep¬ 
tion of the case when crystalline liquids are undergoing transform¬ 
ation, have required the expenditure of energy for their formation; 
(ii) whilst ordinary surfaces cool when they are expanded, these 
surfaces, and some others discovered in the present investigation, 
rise in temperature when they are formed. The liquids at the pl 3 ase 
boundary of which with water a negative surface energy is exhibited 
are heptinene (with a triple bond at the end of the chain), n and 
-octyl alcohol, and heptaldehyde. All the above liquids and a 
higher parafiin have a negative latent heat of the phase boundary, 
which indicates that the interface rises in temperature when it is 
expanded. The addition of one oxygen-atom to octane to give 
octyl alcohol increases the tensile energy by only 2%, whilst it 
increases the adhesional energy by 65%, and similar relations are 
found for the organic acids, aldehydes, and heptinene. In contrast 
with this, it is found that the double bonds increase the tensile 
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energy greatly, about 40%, in the change from hexane to benzene, 
whilst the adhesional energy towards water is increased only 30%. 
It is found also that the very symmetrical halogen derivatives, 
carbon tetrachloride, and ethylene dibromide, which give especially 
high values for their own tensile energy, give especially low values 
for their adhesional energy toward water. The tensile energy of 
ethylene dibromide, on account of its symmetry, is higher than 
that of ethylidene bromide.. These facts are readily explained on 
the basis of the hypothesis that the unsymmetrical molecules are 
oriented in the surface, and therefore afford strong evidence in 
favour of the orientation hypothesis. When a bar of heptinene 
(or of an organic acid, alcohol, aldehyde or amine) is pulled apart, 
the break occurs where the electromagnetic field (largely electrical) 
and the resulting attraction are weakest, that is, between the hydro¬ 
carbon chains, and in order that this may be the case the hydro¬ 
carbon chains turn into the nascent surface in the process of its 
formation. In benzene, the S 3 mmetry of the m^ecules is so great 
that the break must occur between certain o‘f the unsaturated 
groups, that is, where the intramolecular electromagnetic field is 
high. The fact that the adhesional energy of octane is so greatly 
increased by the addition of one oxygen atom to form octyl 
alcohol indicates that the oxygen atoms turn towards the water 
at’their interface. Thus the adhesional energy toward water is 
determined by the strongest etectro-magnetic fields in the molecule, 
while the tensile energy is determined by the weakest fields, pro¬ 
vided the molecules are unsymmetrical. The solubilities of heptoic 
acid, heptinene, and heptaldehyde have been determined and are 
found to be nearly the same, which indicates that the length of 
the hydrocarbon chain is of more importance in determining the 
solubUity than the nature of the active group at the end of the 
molecule, provided that the activity of the latter is not too widely 
varied. The triple bond in heptinene is found to increase the 
adhesional work from about 42 to 67, and the total adhesional 
energy from 105 to 147, the lower values being those for hexane. 
The introduction of one oxygen atom increases the adhesional 
work to 90, and the energy to 164. This indicates that the triple 
bond has a greater relative effect on the adhesional energy than 
on the adhesional work at 20® as compared with an hydroxyl 
oxygen atom. J. F. S. 

Colour and Brownian Movement of Ultra-microscopic 
Metallic Particles. Rbinhold FI^rth (Physikal, Zeitsch.y 1921, 
33, 80—87).—^The colour and Brownian movement of gold and 
silver particles have been observed in a large number of cases in 
an ultra-microscope. From the observations the radii of the par¬ 
ticles were calculated (i) by means of the Helmholtz theory, and 
(ii) by means of Einstein’s theory. It is shown that between both 
series of results there is no systematic variation in the sense of 
for gold or aB^<aw for silver, where aar is the radius 
obtained from the Brownian movement and that from the 
colour. J. F. S. 
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Augmented Adsorption. G. Wibgnbr, J. Magasanik, and 
A. J. ViRTANBN (KoOmd Zeitsch,, 1921, 28, 51—76).—The adsorp¬ 
tion of a series of saturated aliphatic acids from water and also 
from solutions of various concentrations of sodium chloride, potass¬ 
ium chloride, lithium chloride, ammonium chloride, calcium 
chloride, magnesium chloride, barium chloride, strontium chloride, 
and sodium sulphate by blood charcoal has been determined. The 
surface tension of all the solutions used for adso^tion experiments 
was determined at ordinary temt)eratures. It is shown that the 
adsorption equilibrium between the fatty acids in aqueous solution 
and blood charcoal is displaced by the presence of neutral salts 
in the sense that more of the fatty acid is adsorbed than in pure 
aqueous solution. Double normal solutions of the salts mentioned 
above increase the amount of fatty acid adsorbed by blood charcoal. 
The augmentation of the adsorption of the fatty acids increases 
with decrease of the atomic weight of the kation for equivalent 
kations. The sulphanion augments the adsorption more than the 
ehlorion at ordinary temperatures, but at the boiling point the 
relationship is reversed. The lowering of the surface tension of 
salt solutions of fatty acids compared with salt solutions is greater 
than that of fatty acid solutions compared with water. The lower¬ 
ing of the surface tension of the solution examined runs parallel 
with the amount of fatty acid adsorbed by charcoal. It is shown 
that the adsorption of fatty acids from aqueous solutions or from 
salt solutions by charcoal may be approximately calculated from 
the surface tension of these solutions. All the salts examined 
have a greater effect on the adsorption the greater the number 
of carbon atoms in the acid under investigation. The relationship 
between the concentration of the fatty acid in solution and that 
adsorbed by the charcoal is expressed by the formula 
in which xjm represents the number of millimols. of acid adsorbed 
by 1 gram of charcoal, c is the equilibrium concentration of the 
acid in solution, and k and n are empirical constants. The lower¬ 
ing of the surface tension follows a similar exponential formula. 
With a constant salt concentration the value of k is greater than 
for pure aqueous solutions, the value of Ijn is also a little larger 
with salt solutions. The adsorption curves for low concentrations 
of fatty acids, both with and without addition of salts, are there¬ 
fore approximately the same, but with increasing concentration of 
the fatty acids and with constant salt concentration the adsorption 
is increasingly augmented. The surface tension changes in the 
same sense. Addition of salt to a constant concentration of fatty 
acid increases the adsorption proportionally with the salt con¬ 
centration. The increase of the surface tension of the neutral salt 
is, within defined concentrations, approximately proportional to 
the concentration of the salt, so that the lowering of the surface 
tension of a fatty acid of constant concentration as solvent by 
the addition of salt is increased by an amount proportional to the 
salt concentration. It is shown experimentally for the case fatty 
acidnsalt solution that an augmentation of the adsorption can 
occur when one substance increases the surface tension, solution- 
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air, whilst the ^ other lowers it. The adsorption augmentation of 
acetone, ethyl alcohol, and dextrose in aqueous solution by the 
presence of ^iV'-sodium chloride has also been investigated. 

J. F. S. 

Comparative Experiments on the Adsorptive Capacity 
of Various Kinds of Charcoal. Is Wiechowski*s Test 
Parallel to the Poison Fixation ? Friedrich Horst (Biochem. 
Zeitsch.y 1921, 113, 99—110).—Wiechowski’s and Joachimoglu’s 
methods (A., 1917, ii, 42) for the determination of the adsorptive 
capacity of charcoal is applicable to chemically defined poisons 
but not to toxins such as diphtheria, tetanus, and ricin toxins. 

S. S. Z. 

Study of Crystals by X-rays. Francois Canac {Ann, 
Physique, 1921, [ix], 15, 153—^246) —^An account of the theory 
of the determination of crystal symmetry by th^ X-ray method. 
An apparatus for carrying out the determinations is described. 

J. R. P. 

Determination of the Structure of Crystals. Ralph 
W. G. Wyckoff (J. Franklin Inst,, 1921, 191, 199—230).—A brief 
suryey of the work done on the structure of crystals by the X-ray 
method, with a discussion of some of the limitations of the latter. 

J. R. P. 

Application of the Theory of Space Groups to the Study 
of the Structure of Crystals. Ralph W. 6 . wyckoff (Amer, 
J, 8ci., 1921, [v], 1, 127—137).—^The paper is an attempt to present 
those details of the theory of space groups which are required in 
order that the results of the theory may be immediately applicable 
to the determination of the structure of crystals. The 230 possible 
space groups are obtained by arranging the 32 possible point groups 
in a regular pattern corresponding with one or other of the fourteen 
space lattices, of the same symmetry as the point group. The 
space grouping thus obtained can be divided into units of struc¬ 
ture corresponding with the “ crystal molecule,” the dimensions of 
which are revealed by X-ray examination of a crystal. The X-ray 
spectrum measurements also indicate the number of chemical 
molecules contained in the crystal molecule. With the limitations 
imposed by the results thus obtained, the theory of space groups 
can be applied to determine the probable positions of the atom in 
the crystal molecule. E. H. R. 

Li(|uid Crystals. V. Photographic Absorption and Ex¬ 
tinction Measurements. (Miss) Rassa Riwun {Proc. K, Akad, 
Wetensch, Amsterdam, 1921, 23, 807—816. Compare A., 1919, 
ii, 101).—A photographic method is described for measuring the 
light absorption of any substance. The method was applied to 
p-azoxyanisole, and it was shown that in the visible spectrum, as 
in the infra-red region, the two liquid-crystalline phases, ex-solid 
and ex-Hquid, have different absorptive powers. E. H. R. 
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The Thermo-Electric Determination of Transition Points. 

A. Smtts and J. Spuyman {Proc. K. Akad. Weiensck Amsterdam, 
1921, 23, 687—690).—^When the E.M.F, of a thermocouple is 
plotted against temperature a smooth curve is generally obtained, 
but if one of the metals has a transition point within the tempera¬ 
ture range considered, a discontinuity appears at the corresponding 
temperature. This phenomenon has been found to afford a rapid 
and accurate method for determining the transition temperature 
of tin. Using an iron-tin thermo-element, the transition tempera¬ 
ture found was 200*2®. This agrees perfectly with the result 
obtained by the laborious dilatometric method, using mercury to 
accelerate the transformation of the tin. With a copper-tin thermo¬ 
element, very nearly the same result was obtained, 200*5®, but the 
break in the curye was not so sharp as with the iron-tin combination. 

E. H. R. 

The General Structure of Colloids. Wolfgang Paxjli 
(Kolloid Zeitsch., 1921, 28, 49—51).—A consideration of the 
physical-chemical analysis of ferric hydroxide sols shows that this 
substance is a complex salt of the type a;Fe(OH)3yFe/-4?i, where 
An is the anion in the presence of which the sol is formed. In 
the case of zirconyl chloride the following complex molecules have 

been identified: Zr(OH) 4 ,Zr(OH)^,ZrOCl 2 ,ZrO | dg; 

Zr(OH)4,ZrOCl2,ZrO|Ci2; 

Zr(OH) 4 ,ZrO [ Clg and ZrOH4,Zr(OH)2Cl2,Cl21H 2 . Similarly, mole¬ 
cules are found in the case of aluminium hydroxide sols. The 
question of the structure of metallic sols, such as gold sols, is 
considered, and it is shown here, also, that these sols are not 
composed of extremely small particles of the metals, but are 
complexes of the same type as those mentioned above. 

.T- F. S. 

The Validity of the Law of Partition for the Equilibrium 
between a Mixed Crystal Phase and a Coexisting Liquid. 

A. Smtts (Proc. K. Akad. Wetensch. Amsterdam, 1921, 23, 679— 
686).—Experiments were made to determine the distribution of 
dichlorobenzene and dibromobenzene (? para) in the system, dichloro- 
benzene-dibromobenzeno-alcohol in the mixed crystal and liquid 
phases. On both the dichloro- and dibromo-ltenzene sides the 
partition law was found to hold when the concentration of one 
constituent was relatively small in comparison with that of the 
other, that is to say, the ratio of the concentrations in the liquid 
and solid phases respectively was constant. E. H. R. 

Equilibrium Conditions of the Reaction between Man- 
ganate, Permanganate, and Manganese Dioxide. Charles 
E. Ruby (J. Arner. Ghem. 8oc., 1921, 43, 294—301).—The com¬ 
position of equilibrium mixtures of potassium manganate and 
permanganate and the equilibrium constants have been determined 
at 45®; the equilibrium constant is given by the expression 
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[Mh 04 ']*[ 0 H']*/[Mn 04 'y and has the value 53. The decrease in 
free energy accompanying the reaction 3 K 2 Mh 04 + SHgO» 
MhOgC^) + 2 KMn 04 + 4KOH, assuming that all the substances 
are completely ionised, is 10,500 joules and the EM,F, of a cell 
in which it takes place is + 0*054 volt. Regarding this EM,F. 
as having the same value at 25® and combining it with the 
normal electrode potential (-—0*61 volt) of Mn 04 " + © = Mn 04 ' 
(Sackur and Tagener, Zeiisch. Elektrochem,, 1915, 18, 718), the 
following molecular electrode potentials are derived: Mn 02 (s) + 
40H' + 2 @ = MnO/' + 2 H 2 O, - 0*664 volt; MnO^is) + 40H' + 
3 © = Mn 04 ' + 2 H 2 O, — 0*^7 volt; and Mn02(5) + 2 H 2 O + 3 © 
= Mn 04 ' - 1*757 volts. J. F. S. 

The Equilibrium, Gelatin-Hydrochloric Acid. Robert 
W iNTGEN and Karl Kruger {Kolloid Zeitsch.,'^ 1921, 28 , 81 — 
89).—^The velocity of hydrolysis of methyl acetate by 0*05iV' and 
O'lOiV hydrochloric acid in the presence of va^ng amounts of 
gelatin has been determined at 25°. The reaction mixtures were 
prepared as follows : 0, 0*1,0* 2,0*5, 1*0,2*0, 3*0, 4*0, and 5*0 grams 
of air-dried gelatin were placed respectively in a senes of 100 c.c. 
flasks and dissolved at 70*^ in about 30 c.c. of water. After cooling 
to 25® in a thermostat, 50 c.c. of 0*1A^ or 0*2iV^ hydrochloric acid 
were added, followed by 5 c.c. of methyl acetate, and the volume was 
made up to 100 c.c. The solutidirwas titrated at periods up to 7,417 
minutes. It is shown that the velocity constant decreases steadily 
with increasing gelatin content; thus for 0*05A'-hydrochloric acid 
the velocity constant R falls from 1*446 X 10”^ in the absence of 
gelatin to 0*052 X 10"^ for a content of 6 grams of gelatin per 
100 c.c. With 0*liV^-hydrochlorio acid the value of R falls from 
2*850 X 10"^ in the absence of gelatin to 1*589 X 10"^ for a content 
of 5 grams of gelatin per 100 c.c. Making use of a slightly modified 
formula due to Sorensen (A., 1919, i, 175, 176, 177), the value of 
R is calculated on the assumption that one amino-group of the 
gelatin reacts with hydrochloric acid according to the equation 
[Ge]NH 2 + = [GeJNHgCl, so that in aqueous solution the 

equilibrium [GelNHgCl HgO [GejNHg'OH + HCl is established, 
and it is found that the experimental values are always a little 
greater than the calculated values. The hydrogen-ion concentration 
has also been determined and calculated, and here a satisfactory 
agreement is obtained. The molecular weight of gelatin is de¬ 
duced from the experimental data as 1,014 and the hydrolysis 
constant of the gelatin hydrochloride, as 4*139 X 10~^, and from 
this the basic hydrolysis constant hj, = k^JK = 2*7 X 10“^^, where 
k„ is the ionic product of water, J. F. S. 

The Displacement of Metals in Saline Solutions. Bablot 
(Compt, rend,, 1921, 172 , 378—381).—^The precipitation of one 
metal from a solution of one of its salts by another more electro¬ 
negative metal, such as the precipitation of copper by zinc, may moat 
readily be followed by soaking a piece of filter paper in a solution 
of a copper salt, placing it on a glass plate, and then placing a 
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fragment of zinc on the paper. It is shown that the copper crystal¬ 
lises out radially from the zinc, the lines of crystals not crossing. 
If two or more fragments of zinc, not touching, are used, there is 
apparently a neutral zone between the fragments, which the copper 
crystals do not cross. W. G. 

The Double Saline Decompositions and their Geometric 
Representation. Henry Le Chatelier (Compt rend,, 1921, 
172 , 345—360).—diagram is figured and described by means of 
which it is possible to solve the following problems : ( 1 ) the de¬ 
termination of the mixtures of three salts having a composition 
identical with that of the mixture considered; ( 2 ) the determin¬ 
ation of the surface of saturation; (3) following the progress of 
crystallisation, and determining the quantity of salt deposited; 
( 4 ) the conditions under which there is re-solution of one of the 
salts at the invariant point. The problem is illustrated by reference 
to the double decomposition, 

NaNOg + NH 4 CI = NH^-NOg + NaCl. 

W. G. 

Theory of Unimolecular Reactions. Richard C. Tolman 
(J. Amer. Chem, 80c,, 1921, 43, 269—274).—A theoretical paper. 
The dependence of the specific reaction rate on temperature in 
dilute homogeneous systems can be fairly satisfactorily represented 
by the expression k = The significance of Q and s is 

differently interpreted by different authors (Lewis, T., 1918, 113 , 
471, and others). The true significance of these quantities is dis- 
cussed in the present paper. J. F. S. 

Phenomena of the Ignition of Gaseous Mixtures by Induc¬ 
tion Coil Sparks. John David Morgan and Richard Vernon 
Wheeler (T., 1921, 119 , 239—^251). 

Oxidation and Luminescence of Phosphorus. I. Harry 
B. Weiser and Allen Garrison (J. Physical Chem., 1921, 25, 
61—81).—It is assumed that when phosphorus vapour and oxygen 
are brought in contact the reaction proceeds with a velocity given 
bv F = kCi . Cl, where Cp and Co are the concentrations of 
pnosphorus vapour and oxygen. Cp is constant in contact with 
the solid, hence the velocity of oxidation is F = k-fil. Below 
25® and above a certain partial pressure of oxygen, this is no longer 
valid, owing to the formation of an oxide film on the surface of the 
phosphorus. If the oxygen pressure is great enough, the reaction 
is forced to the surface of the solid phosphorus, which becomes 
covered with the oxide film. The film is destroyed by decreasing 
the partial pressure of the oxygen below a limiting value or by 
increasing the rate of volatilisation of the phosphorus. The limiting 
pressure, above which a protecting film is produced, is not constant, 
since any factor which diminishes the oxygen concentration or rate 
of diffusion, or increases the phosphorus vapour pressure or rate of 
diffusion, Bull increase the limiting pressure. The intermittent 
luminescence in the narrow critical region between the limiting 
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pressure and the glow pressure may be due to the periodic breaking 
down and re-formation of the oxide film. J. R. P. 

Motion of Sound in Partly Dissociated Gases. A. 

Einstein (Sitzungabe/r, Preuss. Akad. Wiss, Berlin^ 1920, 380— 
385).—^The theory of the motion of sound in a partly dissociated 
diatomic gas is examined. The velocity of sound depends on 
the constants of the velocity of reaction, and the latter may be 
determined from the velocity of sound in the gas. J. R. P. 

Thermal Decomposition of Gaseous Nitrogen Pentoxide : 
a Unimolecular Reaction. Farrington Daniels and Elmer 
H. Johnston (J. Amer, Chem, Soc,, 1921, 43 , 53—71).—^The 
velocity of decomposition of gaseous nitrogen pentoxide has been 
determined at temperatures from 0—65°, using an all-glass apparatus. 
The manometer used has been previously described (A., 1920, ii, 
485) as has also the method of preparing pure n|trogen pentoxide. 
The decomposition at all temperatures is shown ib be imimolecular. 
The velocity constant has the following values at the different 
temperatures: 65°, 0-292; 55°, 0-0900 ; 45°, 0-0299; 35°, 0-00808; 
25°, 0-00203 ; 25° (with solid present), 0-00191; 20°, 0-00117; 15° 
0-000624; and 0°, 0-0000472. The large temperature coefficient 
of .the reaction velocity showed that catalysis by the glass walls 
and diffusion was not a factor in the reaction; furthermore, the 
addition of glass wool with a large surface caused no change in the 
rate of reaction. The amount of nitrogen pentoxide taken was 
calculated from the pressure after complete decomposition. The 
results were corrected for the dissociation N 2 O 4 2 NO 2 so that 
the system studied was 2 N 2 O 5 2 N 2 O 4 + O 2 . 

4 NO 2 

The critical increment E has been calculated and found to be 
independent of the temperature; it has the value 24,700 cals. 

J. F. S. 

Photochemical Decomposition of Nitrogen Pentoxide. 

Farrington Daniels and Elmer H. Johnston (J, Amer. Chem, 
b^oc., 1921, 43 , 72—81. Compare preceding abstract).—^The 
photochemical decomposition of nitrogen pentoxide has been 
investigated at 0°. It is shown that the black body radiation from 
the vessel walls at 0 ° causes a reaction which is negligible in com¬ 
parison with that produced by radiation received from a body 
emitting white light and not in equilibrium with the system. Cal¬ 
culations from the reaction velocity constants at different temper¬ 
atures give 24,700 cals, for the critical increment, E, From the 
expression E == Nhv, \ is found to be l-16/;r, which, according to 
the hypotheses of Perrin (A., 1919, ii, 177) and Lewis (T., 1918, 
113 , 471), should be photochemically active in this case. It is 
shown, however, that light of this wave-length does not decompose 
nitrogen pentoxide within the limits of the present observations, 
light in the region 400—460/4/4 accelerates the decomposition of 
nitrogen pentoxide, but this decomposition does not take place 
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upJiess the dioxide is present. The autocatalytic effect of nitrogen 
dioxide is negligible in the dark. Hypotheses to explain these facts 
are put forward, and their relation to theories connecting chemical 
action with radiant energy is suggested. J. F. S. 

Law of Probability Applied to the Formation of Fats from 
Carbohydrates. Edgar J. Witzbmann (J. Physical Ghem., 
1021, 2S, 66—60).—If the relative abundance of occurrence of the 
various fatty acids in plants is plotted against the number of carbon 
atoms, and the prominences corresponding with C 24 , etc., are 
connected, a smooth curve symmetrical about the maximum 
ordinate corresponding with Cjg is obtained, which has the form of 
the typical probability curve. This is said to support the hypothesis 
that the fatty acids are formed from carbohydrates containing 
chains of six carbon atoms. Three molecules of the latter, for 
example, are joined through their aldehyde groups, and by trans¬ 
position and removal of oxygen from the resulting molecule a fatty 
acid containing is formed. The less frequent occurrence of 
intermediate acids containing Cj 4 , etc., may be due to their 
formation from higher unsaturated acids by loss of two or more 
carbon atoms, or by synthesis from short carbon chains. J. R. P. 

The Activity of Water in Sucrose Solutions. W. E. Garner 
and Irvine Masson {Phil Mag., [vi], 1921, 41, 484r-486).—The 
results of Jones and Lewis (T., 1920,117,1125) are explained on the 
assumption that the increase of activity of the hydrogen ion is due 
to a virtual increase in the concentration of the sulphuric acid due 
to the inactivating effect of sucrose molecules on water molecules. 
This effect may consist in hydration of the sucrose, and in this case 
there would be an actual increase in the hydrion concentration in 
the free water. The water which is thus fixed by the sugar (chang¬ 
ing from lOHgO to SHgO per sucrose molecule) is not available as a 
solvent for the hydrogen ion or for gases, nor is it osmotically 
active. From the data of Jones and Lewis it appears that this 
water is nevertheless chemically active, since the rate of inversion 
is proportional to the total water present, and not merely to the 
free water—a fact which is said to be diificult to explain on any 
supposition other than the above. J. R. p. 


Catalytic Decomposition of Hydrogen Peroxide by Ferric 
Salts. Van L. Bohnson (J. Physical Chem., 1921, 25, 19—64).— 
Ferric salts accelerate the decomposition of hydrogen peroxide to a 
greater degree than sodium io^de in equivalent concentration. 
With dilute solutions of ferric chloride and nitrate the effect is 
proportional to the concentration; ferric sulphate is less active. 
The catal 3 d;ic effect is explained by the intermediate formation of 
ferric acid : (1) 2 FeR 3 + SR^O^ + 2 H 20 :;!: 2 H 2 Fe 04 + 6 HR; 

(2) 2 H 2 Pe 04 + 3H202^2Fe(0H)3 + 2^0 SoJ; (3 

2 Fe(OH )3 " 1 " 6 EiR.^ 2 FeR 3 "t“ ^^ 30 , in which ( 2 ) is a measurable 
reaction. ^ Constants were obtained for the unimolecular reaction. 
The specific reaction velocity decreases as the reaction proceeds, 
owing to hydrolysis of the catalyst. Colloidal ferric hydroxide or 
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basic salts have no catalytic effect. Addition of acid retards the 
reaction, apparently by reducing the concentration of the inter¬ 
mediate product. Salts having an ion in common with the catalyst 
retard the decomposition by decreasing the dissociation of the 
catalyst. Mercuric chloride has very little influence; sodium 
sulphate, acetate, and formate delay the reaction, apparently owing 
to hydrolysis of the resulting ferric salts. A mixture of ferric 
sulphate with ferric chloride or nitrate does not accelerate the re¬ 
action to so great an extent as would be indicated by the sum of 
the separate effects. Cupric sulphate accelerates the action of ferric 
sulphate. Alcohol, whi^ is oxidised by the ferric salt, acts anti- 
catalytically owing to the formation of acetic acid. Glycerol, 
sucrose, gelatin, carbamide, and acetamide also act anti-catalytically. 

J. E. P. 

The Catalytic Decomposition of Hydrogen Peroxide by 
Electrosols and Electrogels of Platinum. Antonio be 
Gregorio y Rocasolano (Anal. Fis. Quint., 19SK), 18,361—367).— 
The author criticises the hypothesis of Bredig that the catalytic 
decomposition of hydrogen peroxide is unimolecular. Using 
electrosols of platinum of varying concentrations (0*001—0*003%), 
the decomposition has been followed over periods up to 10,080 
minutes. It is shown that, applying the results obtained to the 
usual formula Z = 1/^ log a jo w- x, the values of K show a steady 
diminution with increasing time. 

Applying the results to a modified formula used elsewhere in 
studying the catalytic decomposition of hydrogen peroxide by 
hasmase, the values of K showed a similar lack of constancy. 

Plotting the values of K obtained against the time, it is shown 
that in the later stages the curve becomes almost parallel to the time 
axis. In other words, the value of K reaches a constant, and the 
reaction becomes unimolecular. 

In order to confirm this, the corresponding platinum gels, obtained 
by drying the sols at the ordinary temperature, were used as cata¬ 
lysts. In all cases the reactions were found to be truly unimolecular. 
This was also the case where fresh hydrogen peroxide was added 
after the reaction had reached the unimolecular stage. 

It is supposed that the disperse phases of electrosols of platinum 
consist of solid solutions of oxygen in platinum. The catalytic 
activity of a sol is proportional to the oxygen concentration in the 
disperse phase. This concentration of oxygen diminishes as the 
reaction proceeds, and reaches a minimum in the later stages when 
the reaction becomes unimolecular. G. W. R. 

Influence of Mercury, Sulphur, Arsenic, and Zinc on the 
Catalytic Activity of Platinum. Edward Bradford Maxted 
(T., 1921, 119, 225—233). 

Periodic System, Atomic Structure, and Radioactivity. 
Franz Urbach (Physikal. Zeitach., 1921, 22, 114—119),—^A con¬ 
ception of the atomic structure, based on the relationships apparent 
from the periodic system, is put forward. This idea leads to an 
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es^lanation of the many regularities of the periodic system. A 
consideration of the phenomena of radioactive disintegration in 
connexion with the Kossel valency hypothesis (A., 1916, ii, 243) 
leads to an interpretation of other radioactive phenomena, and 
to an explanation of the eighth group of the periodic system and 
to a possibility of explaining the existence of the elements of the 
rare earths. J. F. S. 

The Structure of the Molecule and Chemical Combination. 

(Sib) J. J. Thomson (Phil Mag, 1921, [vi], 41, 510-^44).—It 
is assumed (cf. Phil Mag,, April, 1919) that in the atom the electrons 
are in equilibrium under their mutual repulsions and the attrac¬ 
tions exerted upon them by the positive charges. The repulsions 
between electrons are supposed to follow the inverse square law, 
but the force between the electron and the positive charge is more 
complicated and varies with the distance r according to a law 
F(clr) where c is a length. When r is very large or very small 
compared with c, -F(c/r) reduces to l/r^, but when r is comparable 
with c the force is no longer of simple type, but vanishes at certain 
distances, changing from attraction to repulsion, or vice versa. 
This arrangement is preferred to electrons describing orbits under 
forces varying as the inverse square law, because in the latter 
each electron must have a separate and isolated orbit if the system 
is to be stable and the model becomes too complicated to be of 
assistance. The scattering of light is also not in accordance with 
electrons describing orbits. 

The arrangement of electrons around the central positive charge 
is next considered. If there is only one electron it must be at 
one of the places where the force exerted by the central charge 
vanishes, and the condition of stability requires that the force 
must become attractive when the electron is displaced away from 
the centre and repulsive when it is displaced towards the centre. 
The condition of equilibrium for two electrons is that they shall 
be situated so that the centre is midway between them, and the 
repulsion between them is equal to the attraction exerted by the 
centre on either. Three electrons arrange themselves at the comers 
of an equilateral triangle, four at the corners of a regular tetrahedron, 
and so on. The electrons are on the surface of a sphere with the 
positive charge at the centre. For any number of electrons, these 
must be symmetrically placed so that the force exerted on any 
electron by any other is along the radius and its magnitude the 
same for all. This equilibrium will not be stable unless another 
condition is satisfied, and the limitation thus imposed determines 
the structure of the atom or molecule. It is that the attraction 
due to the central charge is greater than the repulsion due to other 
electrons when, one electron is displaced outwards by a small 
distance from its equilibrium position. It is shown in this way 
that, although there may be equilibrium positions with large 
numbers of electrons if the central charge is proportional to the 
number of electrons, the condition of stability is satisfied only by 
a limited number of electrons, provided that the central charge 
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is not to exceed the sum of the charges on the electrons. If the 
law of force is F(clr) = ^{1 — clr)lr^, where E is the central charge, 
this maximum number of electrons is eight, independent of c, if 
the electrons are at the comers of a regular polyhedron. It is 
five if the electrons are in a ring. 

The cube is not the stable arrangement of eight electrons; this 
is a twisted polyhedron with eight triangular faces and two four¬ 
sided ones. Two such polyhedra may be placed in contact so as 
to have two, three, or four comers in common. When there are 
more than eight electrons on the surface of a sphere the positive 
charge at the centre becomes greater than the charges on the 
electrons, and this governs the stmctures of atoms and molecules, 
which must be electrically neutral. 

Atoms may therefore exist with from one to eight electrons on 
the surface of a sphere surrounding a positive charge equal to the 
sum of the charges on the electrons, li the central charge is nine, 
eight electrons will form a spherical shell concentric with the central 
charge, and one electron will go outside to find a position of stable 
equilibrium. The external layer of this atom will contain one 
electron, and in this respect will resemble the atom with unit 
positive charge and one electron. If the atom contains ten electrons 
there will be two outside the shell, and so on. When the number 
of‘electrons outside the first shell becomes eight they compose a 
second complete shell, and so 6n. There will be a periodicity of 
the number of electrons in the outer shell, this rising from one to 
eight, then dropping to one again, and so on. So far as properties 
depending on the outer layer are concerned, the elements will 
exhibit periodicity similar to that expressed in the periodic law. 

The number of elements included in a period may be greater 
than eight, in the case of elements of high atomic weight. The 
addition of one unit to the positive nuclear charge may lead to 
one additional electron leaving the outer shell and entering a shell 
of the innermost layer. The two atoms will have different atomic 
weights and different central charges, but equal numbers of electrons 
in the outer layers, so that their properties which depend on the 
outer layer (presumably including valency) wiU be common. When 
there are a great number of electrons in many layers it may require 
the addition of several electrons before a new electron finds its 
way to the outer layer, and there may be a considerable number 
of elements with different atomic weights, but very similar chemical 
properties, such as the transitional elements and the elements of 
the rare earths. The number of electrons in the outer layer is 
supposed to be equal to the number of the group in which the 
element occurs in the periodic table. 

It is shown that an atom with seven electrons in the outer shell, 
such as fluorine, may have the same valency as an atom with only 
one, such as sodium, and that an atom may possess two valencies, 
the sum being always equal to eight. The existence of active 
valencies of seven in alkali metals is, however, not probable on the 
theory. The freedom of motion of the electrons is of importance in 
connexion with the attraction which the atom is likely to experience 
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from other atoms. A mohUe electron will move round to face a 
positive atom. 

The distance of the outer ring of electrons from the centre of the 
atom is shown to diminjah in atoms of a period from that of least 
to that of greatest atomic weight. It increases again abruptly 
when a new period begins, only to fall throughout the period. ^ This 
differs from Lothar Meyer’s generalisation, in which the minimum 
atomic volumes came at the middle of the periods, but is in agree¬ 
ment with the results of W. L. Bragg (A., 1920, ii, 637). 

Molecules are assumed to be formed by the electrons of the 
atoms acting as couplmgs; each unit valency bond requires two 
electrons, one belonging to each atom. A double bond is repre¬ 
sented by four electrons arranged at the comers of a square at 
ri^ht angles to the line joining the atomic centres. More com- 
phcated cases are discussed. Molecules may have transitory exist¬ 
ence which violate the ordinary principles of valency, for example, 
CNe, NP, NOHg, etc. The molecules which survive are those 
showing the smallest tendency to attract other molecules—“the 
law of survival of the unattractive.” * 

The similarity in physical properties of carbon monoxide and 
nitrogen is referred to, and a distinction drawn between carbon 
monoxide and the carbonyl radicle. In the latter two of the 
four electrons of the carbon atom unite it to the oxygen, making 
up with the six electrons of the latter an eight-electron cell aroimd 
the oxygen, leaving, two electrons free. The benzene molecule may 
be represented as composed of six cells and thirty electrons. The 
cells may be in contact round a ring with threefold contact between 
each two. As the opposite triangular faces of the twisted cell 
which is the stable configuration for eight electrons are inclined, 
this packing could be done without introducing much strain, and 
the result would be a completely symmetrical structure repre¬ 
senting the so-called “ centric formula.” A representation of the 
Kekule formula is also possible; three sets of pairs of cells are 
taken, the cells in one pair having fourfold contact with each 
other, but only double contact with a cell of a neighbouring pair. 

The evidence from positive rays is discussed in detail, and the 
existence of charged atoms and molecules and the magnitudes of 
the charges are shown to be in agreement with the theory. 

The configuration of the molecule may be inferred from the 
scattering of light. The light scattered from an electron or a 
perfectly symmetrical body, such as a spherical molecule, is com¬ 
pletely polarised in a direction at right angles to the incident beam. 
That scattered from an imperfectly symmetrical body is not com¬ 
pletely polarised, and the ratio of the minimum to the maximum 
intensity as seen through a Nicol may be taken as an indication 
of the deviation of the scattering body from sphericity. In this 
way it is shown that the symmetry decreases from argon to nitrogen, 
abruptly to oxygen, and again abruptly to carbon dioxide and 
nitrous oxide. The nitrogen molecule appears to contain only 
one cell, the oxygen molecule two, and carbon dioxide and nitrous 
oxide thfee cells. Other properties are^discussed. J._R. P. 
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Theory of Auxiliary Valencies and Water of Crystallisa*- 
tion. H. T. R Rhodes (Ghem. News, 1921, 122, 86—87, 
97—99).—theoretical discussion of the constitution of crystal 
hydrates. After a discussion of Werner’s co-ordination hypothesis, 
the author proposes ring structures for the molecules of salts with 
water of crystallisation which are similar to those for complex 
salts put forward by Friend (T., 1908, 93, 1006).—^An examin¬ 
ation of a list of crystalline hydrates shows that 4% have iHgO 
of crystallisation, 6 %, 2 H 2 O, 8 %, SHgO, 16% 4 and SHgO, 19%, 6 
and lOBLO, 38yo» 6 , 7, and 12 H 2 O; 4%, 9 H 2 O; 2%, I 6 H 2 O, and 

3%, I 8 II 2 O. T -ri a 

J. F. S. 

F ^plication of the Law of Hydrolysis to the Determination 
of Molecular Weights. H. Colin and (Mllb) A. Chaudun 
{Compt, rend., 1921, 172, 278—^280).—^From a study of the hydro¬ 
lysis of sucrose, rafSinose, and gentianose by sucrase it is shown that 
if a group of substances of molecular weights, M^, Jf 2 , 
are all hydrolysed in an identical manner by the same ferment, and 
the weights of these different substances capable of fixing equal 
quantities of enzyme are given by a^, a 2 , ... On, then 

• == = . . . = 

^ W. G. 

Glass Autoclave. Schmidt (Zeitsch. dngew. Ghem., 1921, 
34, 37).—^An autoclave constructed entirely of glass is mentioned 
which may be used for pressures up to 4 atmospheres. The con¬ 
struction appears from a drawing to be similar to that of the 
ordinary metal autoclave. The apparatus is fitted with a valve 
which must be moistened with liquid paraffin, and a tap is attaehed 
whereby gas (carbon dioxide or nitrogen) under pressure may be 
admitted. J. F. S. 

An Automatic Syphon. C. J. Pelle {Ghem. WeeJAlad, 
1921, 18^ 127).—^This device, due to P. H. Bon, consists in fusing 
to the end, a, of one limb of an ordinary s 3 rphon tube a consider¬ 
ably wider concentric tube, b. The lower end of b is closed or 
sealed except for an opening much smaller than the diameter of d. 
A small opening, c, is made in the inner tube, a, just below the wint 
at which b is fused on. When the limb is plunged into fluid, the 
latter ascends in a much more quickly than in b, since the opening 
in the latter is so small, and closes the opening, c, so that air is 
enclosed in b under pressure, and assists the liquid to rise in d. 

S. I. L. 
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The Rectilinear Diameter of Hydrogen. E. Mathias. 
C. A. Crommelin, and H. Kamerlingh Onnes {Oompt. rend,, 
1921, 172, 261—^263). —^The authors have determined the density 
curves of hydrogen for the liquid and the saturated vapour at the 
same temperatures between the critical point, — 239*91°, and the 
b. p., — 252*66°. The ordinate of the diameter is given by 
y = — 0*063510 — 0*00039402^. The angular coefficient of the 
diameter is d = — 0*00039402. The formula of the diameter gives 
for the critical density at — 239*91° A = 0*03, the critical coefficient 
being JS© A/tt = 3*276. The deviations of the diameter are for 
the most part small, and show that hydrogen obeys the law of 
the rectilinear diameter. W. G. 

Some Properties of Selenium Oxychloride. Victor 
Lenher (J. Amer. Chem. Soc., 1921, 43, 29—35). —A number of 
the properties of selenium oxychloride (SeOCl 2 ) have been investi¬ 
gated. It is a nearly colourless hquid, b. p. 176*4° at 726 mm., 
m p. 8*5°, refractive index at 20°, 1*6516, specific conductivity 
9*6 X 10'^ at 28°. It absorbs all light up to A. = 4050/a/a, and 
is completely miscible with carbon tetrachloride, chloroform, carbon 
disulphide, and benzene, no chemical action taking place in any 
case. Saturated aliphatic hydrocarbons are immiscible with sele¬ 
nium oxychloride at the ordinary temperature, but when a mixture 
of the higher parafiins (vasehn) and selenium oxychloride are 
heated to 150—160° complete miscibility is obtained. Sulphur, 
selenium, and tellurium dissolve in cold selenium oxychloride, but 
when heated, reactions take place, in the case of sulphur the 
products are selenium monochloride, sulphur monochloride, and 
sulphur dioxide, tellurium is converted into the tetrachloride. 
Red phosphorus attacks cold selenium oxychloride with develop¬ 
ment of heat and light, whilst yellow phosphorus reacts explosively. 
Bromine and iodine dissolve in selenium oxychloride to produce 
very active solutions, which are coloured reddish-brown and violet 
respectively. Boron, silicon, and carbon are not attacked by the 
oxychloride. Most of the metals react with the oxychloride to 
form the chloride of the metal and selenium monochloride, thus 
aluminium, zinc, bismuth, and tin react readily, calcium, copper, 
magnesium, chromium, lead, nickel, arsenic, cadmium, cobalt, gold, 
and platinum are slowly attacked, potassium reacts explosively, 
whilst sodium is not affected by the oxychloride even when it is 
distilled over the metal. Iron reacts slowly with the cold oxy¬ 
chloride, but the reaction is accelerated on heating, titanium is 
only acted on at high temperatures, and there is no action with 
tungsten. Selenium oxychloride dissolves selenium dioxide, arsenic 
trioxide, vanadium peiitoxide, and molybdenum trioxide; in the 
last three cases a reaction takes place. A reversible photochemical 
reaction occurs with the solution of molybdenum trioxide; in 
bri^t light the solution becomes indigo-blue in a few minutes. 
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and this when kept in subdued light fades to pale yellow in a few 
hours. The oxides of aluminium, thorium, the rare earths, titanium, 
zirconium, niobium, and tantalum are not attacked, but uranium 
oxide is slowly attacked at ordinary temperatures. Tellurium is 
dissolved, but may be regained by distilling the solvent. Sulphur 
trioxide dissolves in the oxychloride to form a thick, heavy solution, 
which is a powerful solvent. This mixture will dissolve the oxides 
of aluminium, chromium, the rare earths, titanium, niobium, 
molybdenum, vanadium, and uranium, but will not dissolve the 
oxides of zirconium or tungsten, and dissolves tantalum oxide but 
slightly. The reactions of selenium oxychloride with a number of 
carbonates, sulphides, carbides, and other compounds are described. 
It is remarkable that calcium hydride, carbide, and phosphide do 
not react with cold selenium oxychloride, but the two latter com¬ 
pounds react slowly on boiling. Barium sulphUte is peptised by 
selenium oxychloride, a gel is formed much like aluminium hydr¬ 
oxide, which is changed to the ordinary form i)y treatment with 
water. Chromium trioxide or potassium dichromate dissolves in 
selenium oxychloride to form a red solution, which on heating 
evolves chromyl chloride. Saturated aliphatic hydrocarbons are 
only slowly attacked even on heating, whilst unsaturated ahphatic 
hydrocarbons and terpenes react violently with the oxychloride. 
Benzene hydrocarbons form physical mixtures. Protein materials, 
such as hair, silk, and leather, dissolve in the cold oxychloride, but 
cellulose is neither dissolved nor attacked. Vegetable and fish oils 
are acted on much in the same way as by sulphur monochloride; 
with linseed oil a rubber-like mass is produced. Menhaden oil 
reacts with selenium oxychloride to form a waterproof rubber-like 
mass. Pure rubber, vulcanised rubber, and vulcanite are all 
chemically attacked by the oxychloride. Gums, resins, shellac, 
dried paints, lacquer, agar, celluloid, gelatin, and glue are dissolved 
by cold selenium oxychloride. Natural asphalts, resins, and bitu¬ 
mens dissolve with ease in selenium oxychloride in the cold when 
they are unsaturated, but substances like ozokerite behave like 
the parafiins. With coal and carbon selenium oxychloride eidracts 
the bituminous and resinous materials, and leaves a carbonaceous 
residue. In handhng selenium oxychloride the same care is used 
as with any other corrosive liquid; it has no other physiological 
action beyond that of the action of the hydrochloric acid produced 
when its vapours are hydrolysed in contact with the mucous 
membrane. J. P. S. 

The System, Iodine-Tellurium. Study of the Vaporisation. 

A. Damiens (Compt. rend,, 1921, 172, 447-^50).—study of the 
vaporisation of different mixtures of iodine and tellurium tetra- 
iomide in a vacuum confirms the results previously obtained from 
a thermal study of the system, iodine-tellurium (this vol., ii, 110). 

W. G. 

Photoelectric Photometry of the Luminosity of Active 
Nitrogen. E. von Anoebeb {Physikai, Zeitach., 1921, 22, 97— 
102). — ^A method is described whereby by means of a photo- 
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electric cell,^a variable feeble light intensity may be measured 
from second ^to second. It is shown that the lag of the photo- 
electric cell is so slight that for such purposes it may be neglected. 
The arrangement described has been used to determine the rate 
at which the luminosity of active nitrogen disappears. A glass 
globe 47 cm. diameter was filled at a suitable pressure with chemi¬ 
cally pure nitrogen and used as an electrodelcss tube. After the 
current was bro£n it was found that the bulb glowed for two and a 
half minutes when strongly excited, and in any case it was possible 
to read a watch for fifteen seconds after the current was switched 
off. It is shown that the reciprocal of the light intensity is prac¬ 
tically proportional to time which has elapsed from the breaking 
of the exciting circuit, which implies that the reaction accompanying 
the luminosity is bimolecular. J. F. S. 

Demonstration of the After-glow of Active Nitrogen by 
Means of an Electrodeless Ring Current. J. Zennbck 
{Phyaikal. Zeitack, 1921, 22, 102—103. Compare preceding ab¬ 
stract).—^An electrodeless globe 46*5 cm. diameter and filled with 
chemically pure nitrogen is encircled by a simple wire circuit 
47*6 cm. long, which is connected with four large Leyden jars 
and a spark gap. The system is fed by a Boas resonance induction 
apparatus for fifty-period alternating current. Using such an 
arrangement, the after-glow is visible for about thirty seconds. The 
glow is very intense and of an orange-yellow colour at first, which 
slowly changes to a greenish-yellow colour. J. F. S. 

The Actual State of the Synthesis of Ammonia by Hyper¬ 
pressures. Georges Claude (Compt, rend., 1921, 172, 442— 
444. Compare A., 1920, ii, 30, 173).—^I'he apparatus previously 
described (toe. cit,) is modified so as to carry out the compression 
of the mixed gases in one stage and materially to increase the 
yield. W. G. 

The Fusion of Carbon. Euqen Ryschkbwitsoh (Zeitsch, 
Elektrochem,, 1921, 27, 57—64).—^The carbon electrodes of a re¬ 
sistance furnace, after a run of from eight to twelve hours, showed 
unquestionable signs of having partly melted at the points of 
contact with the graphite which served as the resistance of the 
furnace. At the end of the run both the resistance material and 
the electrode ends were practically pure graphite, containing 
99*9% of carbon. The results of other investigators on the fusi¬ 
bility of carbon, Moissan, Despretz, La Rosa, and Lummer, are 
discussed. [Compare J. Soc. Chem. Ind.^ 1921, 178a.] 

E. H. R. 

Topochemical Reactions. Formation of Carbon at Con¬ 
tact Substances. V. KoHLsenttoER and A. Nageli {Hdv, 
GUm. Acta, 1921, 4, 45—76. Compare A., 1919, ii, 151, 152, 
166). —The authors have investigated the nature of the carbon 
deposited when carbon monoxide is passed through a tube con- 
taining a metallic accelerator heated at 500^ (compare Gruner, 
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A., 1871, 798; Schenok and Zimmarmann, A., 1903, ii, 423; Schenok 
and Heller, A., 1905, ii, 519, 526; Smits, A., 1W6, ii, 71). The 
accelerators employed comprised powdered rdokel and cobalt, 
powdered and reduced iron, electrolytic nickel, nickel filings, rolled 
metallic foil, and both smooth and rough electrolytic deposits of 
various metals. 

The structure of the carbon separated is found to be influenced 
by the character of the contact metal, the temperature of the 
reaction, and the state of subdivision of the accelerator. Cobalt 
yields a graphitic carbon of markedly different nature from that 
obtained with iron or nickel; the similarity of the results obtained 
with electrolytic and powdered cobalt indicates a specific action 
of the metal. Neither with reduced nor with powdered iron is 
the formation of graphite favoured by raising the temperature of 
the reaction; increase in the degree of subdivision of this metal 
does, however, favour the development of the graphitic type. 

In comparison with the carbon of electrolyse deposits which 
exhibits strongly graphitic properties, that deposited on powders, 
with the exception of powdered cobalt, more nearly resembles soot 
in appearance and behaviour. The view that a continuous gradation 
exists between the different forms of carbon is thus supported, and 
it is further evident that, under similar external conditions, the 
formation of one or another product may be obtained from one 
and the same chemical reaction liierely by alteration of the structure 
of the locality of the reaction. T. H. P. 

The Combustion of Carbon in the Presence of Oxides. 

E. Berger and L. Delmas (Bull, Soc, chim,, 1921, [iv], 29, 68— 
77).—^An examination of the behaviour of two types of carbon, 
when intimately mixed with small amounts, not exceeding 4%, 
of different metallic oxides, and heated to their ignition points. A 
certain number of these oxides facilitate the combustion of the 
carbon in air. A certain number of other oxides cause a diminution 
in the proportion of carbon monoxide produced in the combustion 
of the carbon alone. Among the most active are those which are 
known as good catalysts for various oxidation processes, 

W. G. 

Absorption of Carbon Monoxide by Cuprous Ammonium 
Carbonate Solutions. Wm. R. Hainsworth and E. Y. Titus 
(J. Amer, Chem, Soc,, 1921, 43, 1—11).—^The volume of carbon 
monoxide absorbed by stated volumes of cuprous ammonium 
carbonate solution has been determined for various concentrations 
of the solution at temperatures, 1®, 11°, 40°, 50°, and 60°, and at 
various pressures. The absorption capacity of a solution having 
a given cuprous content is dependent on the free ammonia con¬ 
tent of the solution and the partial pressure of the carbon monoxide 
above it, as well as the concentration of the cuprous copper. Under 
the experimental conditions the absorption takes place with the 
formation of an unstable compound which probably contains one 
molecule of carbon monoxide to each gram-atom of cuprous copper. 
Cuj(NH8)2nC08 + 2CO + 4H80 = Cu8(NH8)^C08,2C0,4H80. 
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Cumc copper m reduced to cuprous copper fairly r^idly by 
ca^on monoxide according to the equation 2Cu(NH8)4C08 + CO 
+ 2H80 == Cu2(NH8)2nC08 + 2(NH4)8C08 + (4 -- 2 ii)NH 8, whilst 
the reduction of cuprous cop]^r to metallic copper is comparatively 
a much slower process, and occurs according to the equation 
Cu 2 (NH 3 ) 2 «C 03 + CO + 2 H 2 O = 2(NH4)2C08 + 2Cu + (2n 4)NH3. 

Small amounts of oxygen present in the gaseous mixtures, from 
which the carbon monoxide is to be removed, prevent the precipi¬ 
tation of copper and increase the absorption capacity of the solution. 
The carbon monoxide can be almost completely removed from the 
absorption solution by heating it at 75° at atmospheric pressure 
in an inert atmosphere, and the solution may then be used again 
for further absorption of carbon monoxide. J. F. S. 

Carbon Dioxide in Water of the Gulf of Mexico. Roger 
C. Wells (U,S» Geo. 8ur., Prof. Paper, 120a, 1918, pp. 1—16).— 
The total carbon dioxide in the sea-water of the Gulf of Mexico 
increases with the depth, that is, with decreasing temperature, 
and the amounts found are very near, though slightly below, 
those required for equilibrium with atmospheric carbon dioxide. 
Determinations of the total quantity of base present as carbonate 
and hydrogen carbonate were also made; this quantity apparently 
increases slightly with decreasing temperature. An exact com¬ 
putation of the free ” carbon dioxide in the water was not possible, 
but the results indicated that no appreciable error is made when 
the total carbon dioxide found is expressed as a mixture of carbonate 
and hydrogen carbonate, E. H. R. 

Silicic Acid Gels. Robert Schwarz (Kolloid Zeitsch., 1921, 
28, 77—81).-—The solubility of silicic acid in ammonia has been 
studied. It is shown that a solution of silicic acid in ammonia 
may be separated into two fractions, one which will pass through 
the finest ultra-filter and therefore consists of molecular disperse 
silicic acid, that is, ammonium silicate, and the other, which is 
retained by the ultra-filter and consists of colloidal silicic acid. The 
amount of dissolved silicic acid has been estimated at various 
I^riods after solution, and it is found that the amount increases with 
time; thus eight hours after solution 30*6% of a given silicic acid 
gel was dissolved, 16-0% was in the colloidal condition, and 53-4% 
was undissolved, but in ninety-five hours 63*9% was dissolved, 
8*1% was in colloidal solution, and 28*0% was undissolved. IVom' 
which it is deduced that the colloidal solution is the first stage of the 
solution and that the true solution is a secondary reaction following 
the formation of the colloidal solution. J, F. S. 

Measurement of Vapour Pressures of certain Potassium 
Compounds. Daniel Jackson and Jerome J. Morgan (J, 
Ind. Eng, Ghent,, 1921, 13, 110—118).—method described by 
von Wartenberg (A., 1912, ii, 1137; 1913, ii, 47) was adapted to the 
determination of the vapour pressures of potassium compounds 
with the following results, the values being given in mm. of m^cury : 
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Hydroxide, 8 mm. at, 795®. Chloride, 1-54 mm., at 801®; 8*33 
mm. at 948®; 24'1 mm. at 1044®. Carbonate, 1*68 mm. at 970®; 
5*0 mm. at 1130®. Sulphate, 0*4 mm. at 1130®. Natural silicates 
0 mm. at 1130—1335®. 

From the results obtained for potassium chloride, together with 
the boiling point of this compound as given by Borgstrom, the 
Nemst vapour pressure formula for potassium chloride has been 
calculated to be: 

Log P = - 5326/P + 1-75 log T + 0*000511 T - 0*7064. 

W. P. S. 

Crystal Structures of the Ammonium Haloids Above and 
Below the Transition Temperatures. Guy Bartlett and 
Irving Langmuir (J. Amer, Chem, Soc., 1921^ 43, 84—91).— 
Ammonium chloride, bromide, and iodide, are polymorphous and 
have well-defined transition temperatures. X-rajr crystal analysis 
by Hull’s method (A., 1919, ii, 1168) shows that^i)he high temper¬ 
ature form of each of these substances has a simple cubic structure 
like sodium chloride, each ion being surrounded by six equidistant 
ions of the opposite polarity. The ordinary or low temperature 
forms of the chloride and bromide show a centred cubic structure, 
each ion being surrounded by eight equidistant ions of the opposite 
polarity, arranged as the comers of a cube about its centre. These 
results furnish confirmatory evidence that the ammonium ion has 
tetrahedral symmetry, while the alkali and halogen ions are cubic 
in shape. Low temperatures, high pressures, and anions of small 
atomic volume cause the shape of the ammonium ions to be a factor 
of predominating importance in determining the crystal structure. 
High temperatures, low pressures, and anions of large volume make 
the shape of the ammonium ion of relatively less importance, so that 
under these conditions ammonium salts tend to become isomorphous 
with the corresponding potassium salts. The following data have 
been obtained : Ammonium chloride, at 20®, distance between like 
ions li, 3*859® A.U., distance between unlike ions I 2 , 3*342® A.U., 
density (calculated) D 1*536; at 250®, 4*620 A.U., ^ 3*266 A.U., 

D 1*265; ammonium bromide, at 20®, 3*988, Zgj 3*453, D, 2*548; 

at 250®, Zj, 4*88, Zg, 3*45, D, 1*972; ammonium iodide, at 20®, L, 
5*090, Zg, 3*62, D, 2*563. J. F. S. 

Distribution of a Strong Electrolyte between Water and 
Benzene. Arthur E. Hill (J. Amer. Chem. Soc.^ 1921, 43, 
254—^268).—^The molecular weight of silver perchlorate has been 
determined in benzene solution, and it is shown that this salt exists 
in benzene solution as single molecules as well as in polymerised 
molecules of double and triple molecular weight, ^e average 
molecular weight up to a concentration 0*14N is expressed by the 
equation MW == 0®'^’/l*571 X 10-*. In benzene smution there is 
no electrolytic dissociation, except possibly of the same order as 
that of pure water. Silver perchlorate is soluble in chlorobenzene, 
glycerol, acetic acid, toluene, and nitrobenzene. It is soluble in 
water at 25® to the extent of 2386 grams per litre of water, and in 
voii. oxx. ii. 10 
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anhydrous benzene to the extent 45*29 grams per litre of solution. 
The saturated aqueous solution has DJ?“ 2*806, whilst the saturated 
benzene solution has DJ?’ 0*9053. A method is put forward for 
calculating the concentration of the three different species of silver 
perchlorate molecules in benzene solution, and curves are drawn for 
these concentrations. Distribution experiments show that water 
extracts the salt completely from its benzene solution up to a 
concentration 2*3iV^ in the aqueous layer. The experiments are 
interpreted as evidence that silver perchlorate, apparently a typical 
salt, is completely ionised in water at higher as well as at low 
concentration. J. F. S. 

Crystallisation in Ternary Systems of the Chlorides of 
Univalent and Bivalent Metals. II. Th. Iaebisoh and Ehb. 
VoRTiscH (Sitzungsher, preuss, Akad, Wise, Berlin^ 1920, 426—442. 
See A., 1917, ii, 248).—Previous investigations are extended by a 
consideration of the formation of solid solutions. The systems 
NaCl-SrCla-BaCla and KCl-SrCla-BaClg were investigated and the 
results shown in the form of curves. J.R.P. 

Devitrification of Glass : A Surface Phenomenon : Repair 
of Crystallised Glass Apparatus. Albert F. 0. Germann 
(J. Amer, Chem, Soc.^ 1921, 43, 11—14).—^The devitrification of 
glass in a blowpipe flame is not due to the formation of crystal 
nuclei within the mass of the glass, but is a surface phenomenon 
due to the expulsion of water and carbon dioxide, and possibly when 
the glass is heated for a long time to the volatilisation of sodium 
oxide. To prevent such devitrification in old glass, it is sufficient 
to remove the surface layer by washing with diluted hydrofluoric 
acid solution before heating it. Old apparatus which has been 
broken may thus be repaired if the places to be heated are 
thoroughly washed with diluted hydrofluoric acid. J. F. S. 

Reactions producing Magnesium. Camiu^e Matignon 
{Compt. rend., 1921, 172, 381—383).—^The following throe reactions 
are suggested as possible methods of preparation of magnesium;— 

(1) MgCl 2 »oi + CaC 2 Boi = CaCl 2 soi + 2C ^oi + Mg goi + 22*4 cal. 

(2) MgO Boi “H CaC 2 aoi = CaO goi + 2C goi + Mg — 8*4 cal, 

(3) Mg0MgCl2 Boi + 2CaC2 = CaOCaCl 2 boi + 4C goi + 2Mg goi — 2’2 cal. 

Taking into account the heat of vaporisation of magnesium, it is 
shown that the absorption of heat per atom of magnesium volatilised 
is least for the first reaction and greatest for the second. It is 
possible to obtain magnesium by these methods, but reaction (2), 
carried out with a calcined dolomite, only proceeded very slowly 
even at 1300°. Reaction (1) involves the preparation of anhydrous 
magnesium chloride, which is a delicate and costly process. Attempts 
to apply these processes on a semi-industrial scale were not success¬ 
ful. W. G. 

The Crystal Structure of Magnesium Oxide. Ralph 
W. G. Wyokoff (Amer. J. ScL, 1921, [v], 1, 138—152).—Laue 
photographs and X-ray spectrum measurements were made on 
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crystals of magnesium oxide, and the results were analysed with the 
help of the theory of space groups (this voL, ii, 245) in the hope of 
obtaining a unique solution of the structure of the crystals. The 
X*ray spectrum measurements do not settle the number of chemical 
molecules in the space unit, the alternatives beirig 4 and 32, and 
at the same time the class of sjnmmetry is left in doubt. 11 the 
symmetry is holohedral cubic, the only possible simple solution is 
a structure similar to that of sodium chloride. Certain groupings 
showing tetartohedral symmetry, and some more complicated holo¬ 
hedral arrangements with thirty-two molecules associated in the 
unit would, however, be indistinguishable from the sodium chloride 
grouping with the experimental means at present available. 

E. H. R. 

Crystalline Magnesium Carbonate. T. C. N. Bboeksmit 
{Pharm. Weehblad, 1921, 58, 210—^212).—^The amorphous pre¬ 
cipitate obtained by addition of sodium carboi^e to magnesium 
sulphate in solution, said in the literature to be a basic carbonate, is 
found to become crystalline after a time. Exactly similar crystals 
are obtained from calcium salts under the same conditions. The 
compound may be that obtained by Schmidt by keeping the clear 
solution obtained by passing carbon dioxide into a suspension of 
amorphous magnesium carbonsite, when crystals said to have the 
composition MgCOjjSHjO separated in needles. The same crystals 
are obtained if potassium carbonate or hydrogen carbonate or 
ammonium carbonate is used, and it is shown that the compound is 
not a double salt. S. I. L. 

Coloration of Zinc Sulphide by the Action of Light. 

YfirsHiCHi Nishizawa (J. Tokyo Ghem, Soc,, 1920,41, 1064—1064),— 
Zinc sulphide is tinged with light brown or light grey colour by 
exposure to light or by heating at 60—70®. The coloration is 
promoted by the presence of magnesium chloride or sulphate, zinc 
sulphate, or calcium chloride or sulphate, whilst the presence of a 
minute quantity of the following sumtances : multivalent alcohols, 
sugars, starch, oxalic acid, tartrates magnesium hydroxide, etc., in¬ 
hibits the change. O’Brien (A., 1916, ii, 98) ascribed the color¬ 
ation to the decomposition of zinc sulphide into zinc and sulphur, 
but samples which have not been coloured by exposure to light 
also yield zinc when treated with acetic acid. The author attempted 
to detect free sulphur in coloured samples, but without success, 
and suggests the cause of the colour to be the polymerisation of 
zinc sulphide, this being probable from the position of zinc in the 
periodic table. Lithopone can be made light-proof by mixing it 
with reagents such as those mentioned above. K. K. 

Pbosphorescence and Fusion of Sulphides of the Second 
Group, particularly Zinc Sulphide. Ebioh Tisde and 
Arthur Sohleedb (CevUr, Min,, 1921, 154—168).—A further 
account of work already published (A., 1920, ii, 723, 767). 

E. lEL, R. 

10^^2 
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Cuprous Oxide obtcdned by Reduction. V. V. Sarma 
(Ghem. News, 1921, 122, 99—100).—^The yellow substance formed 
by reduction of an alkaline cupric salt with dextrose does not 
appear to be pure cuprous oxide. It contains a considerable amount 
of cuprous hydroxide which persists even after heating at 110®. 
On boiling the yellow substance with water a small portion remains 
suspended after boiling is discontinued, whilst most of it imme¬ 
diately settles as a granular powder. The heavier portion is not 
so bright in colour as the lighter one. When a drop or two of 
sulphuric acid is added to the lighter suspension it dissolves, giving 
a clear, colourless solution, which remains colourless on the addition 
of ammonia and only turns blue on keeping in the air. On treating 
the heavier portion with sulphuric acid it gives a blue solution 
of cupric sulphate and leaves metallic copper. When the yellow 
powder is shaken with ether a small portion dissolves and gives a 
bluish-green solution, and the powder loses its brightness and 
becomes dull yellow in colour. On heating the yellow substance 
gently in a tube, a thin, green coating is formed in the cooler parts 
of the tube and red cuprous oxide is left behind. It is held that 
the yellow product contains in addition to cuprous oxide 2—3% 
of water and an appreciable quantity of cuprous hydroxide. If 
sucrose is used instead of dextrose only red cuprous oxide is formed, 
irrespective of the temperature and method of reduction. 

J. F. S. 

Fractional Precipitation. Pierre Jolibois, Robert Bossuet, 
and Chevry (Compt rend., 1921, 172, 373— 375 ).—Using the 
apparatus previously described (A., 1920, ii, 107, 112), the authors 
have followed the different phases in the fractional precipitate 
of a solution containing copper and silver nitrates by sodium 
hydroxide, and of a solution containing nickel and cobalt chlorides 
by the same reagent. It is shown that, in the first case, none 
of the silver is precipitated as silver hydroxide until sufficient 
sodium hydroxide has been added to precipitate the whole of the 
copper. Thus the fractionation is quantitative. In the second 
case the fractionation is imperfect. The precipitate is always 
richer in nickel than in cobalt. W. G. 

Gallium. Its Electrol 3 rtic Behaviour, Purification, Melt¬ 
ing Point, Density, Coefficient of Expansion, Compressi¬ 
bility, Surface Tension, and Latent Heat of Fusion. Theodore 
W. Richards and Sylvester Boyer (J. Amer. Chem. Soc., 1920, 
43,274—^294).—^The purification of gallium,its electrolytic behaviour, 
and several of its physical constants have been investigated. It 
is shown that the single electrode potential of gallium is not easily 
reproducible at a constant value. It reached as a maximum 
only —0*30 volt in 0*lN solution (the calomel electrode being taken 
as +0*56 volt), apparently placing gallium between indium and 
zinc in the electrochemical series. On the other hand, galhum is 
distinctly more difficult to precipitate electrolyticaUy from acid 
solutions than zinc. From this behaviour gallium might be expected 
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to have a single electrode potential of at least — 0*7. It may be 
moipitated in weakly acid solutions if a sufficiently large current 
density is employed. A possible explanation of this apparent 
inconsistency is to ascribe a mild de^ee of passivity to g^um— 
an explanation in keeping with the fact that pure gallium preci¬ 
pitates copper only very slowly from its solutions. After pre- 
uminary purification by electrolysis, which easily eliminates indium 
and many other metals, pure gaffium was freed from zinc by ignition 
in a high vacuum or by c^tallisation, giving material of constant 
melting point. The melting point on the international hydrogen 
scale is 29*75®. The purest material has D 5*904 for the solid and 
D 6*095 for the liquid, both at the melting point. The expansion 
0*00531 c.c. per gram on solidification is shown not to be due to 
impurities. The compressibility of solid gallium at 20® is 0*0000020 
and that of the liquid about twice as great. Ihe coefficient of 
cubical expansion of solid gallium is 0*000055. Hence = 5*907 
and its atomic volume 11*85. The surface tensiou^of liquid galhum 
in carbon dioxide at 30° is 36*54 mg./mm. The latent heat of 
fusion, calculated by the Clapeyron formula and the change of 
the melting point with pressure, was found to be 19*04 cal. per 
gram at 173 megabars pressure, that is, the melting point is lowered 
0*00207° by an increase in pressure of one atmosphere. J. F. S. 

Separation of Gallium frofh Indium and Zinc by Frac¬ 
tional Crystallisation of the Csesium Gallium Alum. 

Philip E. Browning and Lyman E. Porter (J. Amer, Chem, Soc.^ 
1921, 43, 126).—Fractionation of a solution of a mixture of gallium 
and indium caesium alums containing gallium and indium in the 
ratio GaoOg: IngOg = 26*5 : 73*5 gave a first crop of crystals con¬ 
taining the oxide in the ratio GagOj: InjOa = 14*9 : 85*1. After 
five fractions had been obtained it was found that the first con¬ 
sisted entirely of gallium, whilst the^ fifth contained the two oxides 
in the ratio GagOg : In 203 = 0*6 ;*99*4. Recrystallisation of a 
mixture of zinc su^hate and gallium caesium alum of the com¬ 
position 2 grams of ZnO and 1*0 gram of caesium gallium alum gave 
on the first recrj^tallisation crystals containing GajOg: ZnO = 98 ; 
2, and after the second recrystallisation no zinc could be detected. 

J. F. S. 

Reduction by Metals in Acid^Solutions. I. The Reduc¬ 
tion of Acid Ferric Sulphate Solutions by Zinc aind Mag¬ 
nesium. Samuel Sugden (T,, 1921, 119, 233—238). 

System and Constitution of Derivatives of Molybdic 
Acid. II. L. ForsIIn (Compt, rend.^ 1921, 172, 327—330. 
Oompare this vol., ii, 205).—^The author considers that the most 
probable formula for metamolybdic acid is [Moi 2042 H 6 ]H 8 , and 
gives for it a constitutional formula showing it as a product of 
oondensation of four molecules of molybdic acid (tec. cit,), 'He has 
converted molybdic acid into metamolybdic acid by warmiM it 
with hydrochloric acid and a little nitric acid. W. G. 

10* 
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Identic of Trechmann’s /3-Tin” with Stannous Sul«- 
phide. £. J. Spbnobr (Min, Mag,, 1921, 19, 113 — 123).—re¬ 
examination of the original material described by C. 0. Treoh^ 
mann in 1870 (A., 1882, 576) as an orthorhombic modification of 
tin proves that he made his crystallographic determinations on 
crystals of one kind (namely, stannous sulphide), whilst the 
chemical analysis was made on crystals of another Idnd (namely, 
metallic tin). Tin is therefore dimorphous, and not trimorphous, 
“ white tin ” being tetragonal and “ grey tin cubic. Ortho¬ 
rhombic crystals (a : fe : c = 0*3874 : 1 : 0*3558, Trechmann) of 
stannous sulphide, SnS, are produced, under certain conditions, 
in considerable quantity during the process of tin smelting. The 
material has the form of thin, flexible plates and scales with an 
iron-black colour and metallic lustre, somewhat resembling graphite 
in appearance and hardness (H2). It dissolves in hydrochloric 
acid with evolution of hydrogen sulphide. Analysis of material 
from which globules of tin and needles of iron stannide could not 
be separated gave: Sn 81*48, Fe 1*70, S 15*14, insoluble 0*90, 
total 99*22, D5*52, corresponding with SnS 72*2, Snl5*0, FeSng 
12*8%, and re-calculated D for the SnS 5*0 (previous determinations 
range from 4*852 to 6*557). The associated tetragonal needles 
of iron stannide are tin-white with brilliant metallic lustre, brittle, 
and non-magnetic. They dissolve in hydrochloric acid with evolu¬ 
tion of hydrogen. Analysis gave Sn 84*94, Fe 13*48, S 0*24, total 
98*66, D 7*77, corresponding with FeSng. Ehombohedral tin 
arsenide, Sn^a (Sn 70*22—70*62, As 29*78—-29*38%) was pre¬ 
pared by J. E. Stead by slowly cooling an alloy containing Sn 95, 
As 5% ; the crystals (a: c == 1: 1*2538) have the form of thin 
graphite-like scales. L. J. S. 

Preparation of Insoluble Thorium Compounds [Double 
Metaphosphate and Sulphate of Thorium]. Lindsay Light 
Co., Brit. Fat., 156892).—^A double metaphosphate and sulphate 
of thorium, Th(P 03 ) 2 S 04 , of the same composition but purer than 
the compound obtained by heating with sulphuric acid at a high 
temperatoe a natural mineral containing thorium and phos¬ 
phates such as monazite sand (cf. U.S. Pat., 1323735), is pre¬ 
pared in the form of white, acicular crystals by dissolving 120 grams 
of thorium sulphate, Th(S 04 ) 2 , 8 H 20 , in 50 c.c. of 80% phosphoric 
acid, and heating for ten hourfiuat 280°. Water and sifiphuric acid 
fumes are evolved and the product forms a nearly solid, crystalline 
mass, insoluble in water or in dilute acids. The same substance 
is also obtained by heating thorium phosphate with an equal weight 
of sulphuric acid, preferably in presence of 20—W% of phosphoric 
acid, for ten hours at a temperature above 260°. G. F. M, 

Preparation of Spongy Platinum. R. Fbulgbn (Ber,, 
1921, 54, [5], 360—361).—The following method yields a material 
which does not tend to pass into colloidal solution during the 
process of washing and bewre removal of the chloride is complete. 

A solution of chloroplatinic acid (5 grams) in water (5 c.c.) is 
mixed with formaldehyde solution (40%, 7 c.c.), and sodium 
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hydroxide (6 ^ams) dissolved In water (10 o.c.) is gradually added. 
Ihe mixture is allowed to remain for half an hour at the ordinary 
temperature, then heated for fifteen minutes at 55*^ and poured into 
a hw-Iitre flask half full of water. The flask is agitated violently 
for a few minutes, which causes the precipitate to settle in coarse 
particles leaving an almost colourless supernatant liquor. The 
latter is decanted and the precipitate is washed with water strongly 
acidified with acetic acid, which again causes the formation of 
coarse particles which can now be washed as requisite without 
showing any tendency to pass into the colloidal state. The metal 
is finally filtered and dried in a vacuum over sulphuric acid. Great 
caution must be observed in the subsequent admission of air into 
the desiccator as the metal readily becomes incandescent owing to 
absorption of oxygen. Previous to use, it is advisable to grind 
and wash it once more. A very active catalyst is thus obtained. 

H. W. 

? 

• Action of Hydrochloric Acid on the Tetroxides of Osmium 
and Ruthenium. Hsinbich Bemy (J. pr. Chem.y 1920, [ii], 
101, 341—362).—^The contradiction between the observation of 
Milbauer (A., 1918, ii, 202) that osmium tetroxide is decomposed 
by, concentrated hydrochloric acid at the ordinary temperature, 
and that of Buif and Mugdao, J[A., 1919, ii, 108) that no action 
occurs, is due to differences in the strengths of acid employed. 
Acid with D> 1*160 reacts at the ordinary temperature, giving 
osmium tetrachloride (compare Milbauer, loc, cit); ruthenium 
tetroxide reacts still more easily (compare Ruff and Mugdan, loc. 
cit), forming the trichloride. J. K. 


Mineralogieal Chemistry. 


A New Variety of Antimoniferous Bismuth Sulphide. 

S, Pii^A DB Rabies {Anal. Fis. Quint., 1920, 18, 336—^338).— 
An antimoniferous variety of bismuth sulpho>telluride has been 
found associated with oruetite (A., 1919, ii, 236). The minerals 
are almost identical in appearance, colour, etc., but differ slightly 
in hardness. The new variety has D 6*8, whilst oruetite has D 7*8. 
As a criterion for the separation of fragments of the two varieties, 
electrical conductivity has been used. The composition of the 
new variety is as follows : 

Bi. Sb. Pb. Sn. S. Te-Se. Cu. As. 

73*38 4*50 0*82 0*09 17*08 4*98 trace trace 

The composition corresponds with the formula 
681283,^283,Bi2(Se,Te)3. 

G. W. R. 
10*2 
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Minerals from Slata, Tunis. H. Buttgriibaoh {BuU. 
8ob. franf. Min., 1920, 43, 24—67).—A crj^staUograj^c description 
of fine crystals of cemssite, anglesite, etc. Golonrless crystals of 
caloite enclose brown filaments, which, as shown by the following 
analysis, consist of a hydroxide of iron and aluminium with the 
composition 3 Al 20 s, 3 Fe 203 , 2 H 20 : 

OaO. Fe,0,. Al,Oj. H,0. CO,. Total. 

63<44 2'64 1*68 0*38 42*02 99*96 

L. J. S. 

Sarcopside from New Hampshire. Enw. F. Holdbn 
{Amer. Min., 1920, 5, 99—102. 166).—^Ihis mineral (M. Webs^, 
1868) has sometimes been regarded as altered triplite. It is, 
however, probably a distinct species, as shown by an exminatiou 
of fresh material found in pegmatite at Deering, New Hampshire. 
This forms irregular slabs with fibrous structure and silky lustre. 
The colour is flesh-red to lavender, but soon alters on exposure to 
blue, green, or brown; the streak is pale straw-yellow. D 3*64, 
H4, nl'726. Analysis gave : 

loss 

FeaOa. FeO. MnO. CaO. MgO. PjOg. F. HjO. Insol. O for F. 

1-70 39-87 10-83 438 0-68 33-26 436 1-63 322 97-99 

Neglecting water (which is expelled below 110®) and calculating 
all the iron as ferrous, this gives the formula 2 R 8 P 208 ,RF 2 or 
which the ratios lie between those of triphte and 
apatite, Griphite is perhaps an impure form of sarcopside. 

L. J. S. 

Trigonite and Dixenite, Two New Minerals from Langban, 
Sweden. Gust. Funk (Geol. For. Fdrh., 1920, 42, 436—452).— 
Trigonite is found together with native lead in crevices in dolomite. 
The crystals are monoclinic with domatic hemihedrism (clinohedral 
class), and have the form of triangular wedges; 

a : 6 : c = 1-07395 :1:1-65897, p = 91® 31'. 

They are sub-transparent with sulphur-yellow colour and vitreous 
to adamantine lustre. D 8-28, H 2—3; refractive indices a 2-08, 

y 2-16. Easily soluble in dilute nitric acid. Analysis I, by R. 

Mauzelius, gives the formula Pb 3 MnH(As 03 ) 3 , 

AsgO,. SiOj, PbO. FeO. MnO. CaO. MgO. H^O. Insol. Total. 

1. 28-83 — 63*40 0-16 6-79 0'23 0-11 O’Sl 0-13 100-46 

II. 30-66 8-66 — 4-64 48-94 0*28 0*60 3-38 — 100-32* 

Dixenite forms aggregates of thin folia in crevices of fine-grained 
hsematite or in dolomite. It is black and sub-translucent with 
resinous to metallic lustre; by transmitted light a glowing red; 
optically uniaxial and positive. Z-ray photographs show it to be 
rhombohedral or hexagonal. D 4-20, H 3—4, mean refractive index 
1-96. Easily soluble in hydrochloric acid with separation of part 
of the silica. Analysis II, by R. Mauzelius, gives the formula 
(Mn 0 H) 2 Mn 3 Si 03 (As 03)2 or MnSiOj + 2 (Mn 0 H)MnAs 03 . 


♦ Including 0-09, CuO 3-38. 
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Armangite, a new Arsenite from L&ngban, Sweden. 

G. Amduovf and R. Mauzblixjs {Oeoh F6r. Fdrh,^ 1920, 42, 301— 
309).—^The mineral occurs in caJcite veins with barytes, fluorite, 
haematite, etc. Crystals are rhombohedral (a : c = 1: 1*3116); H 4, 
D 4*23. Colour black, streak brown, thin slices brotm to yellow; op¬ 
tically uniaxial and negative; refractive indices high (> 1*79, < 1*93). 
Analysis by B. Mauzelius gave : 

As,Os. SbgOa. PbO. FeO. MnO. CaO. MgO. HjO. CO,. Insol. Total. 
42*92 0*40 0*32 2*19 45*06 2*83 0*49 0*71 5*08 0*20 100*20 
The mineral dissolves readily in hydrochloric acid with separation 
of arsenic trioxide. An attempt was made to determine the 
degree of oxidation of the arsenic. The carbon dioxide appears 
to be always present as admixed carbonates (of manganese, calcium, 
and magnesium, amounting to 12%); deducting these and limonite, 
the formula is that of an ortho-arsenite, Mn 3 (As 03 ) 2 . Only two 
mineral arsenites, ecdemite and trippkeite, have previously been 
known. " L. J. S. 

Pitchblende, Monazite, etc., from Bengal. G. H. Tipfbb 
(Rec. OeoL Surv. India, 1919, 50, 256—^262).—These minerals are 
found, together with torbernite, autunite, apatite, and columbite, 
in pegmatite near the village of Kchhli in the Gaya district. The 
pitchblende (anal. I) forms the core of pale yellow, soft, and friable 
nodules of uranium-ochre (anal.vJI); cubo-bctahedra of uranium- 
ochre pseudomorphous after pitchblende are also found. The 
following partial analyses indicate the nature of the change. Both 
minerals when dissolved in nitric acid evolve much gas. 

Rare-earths, 

SiO,. 11,0,. including Th. PbO. Fe. Mn. Ba. PgO,. Sp. gr. 

1. 1*16 66*24 13*9 12*49 n.d. — 6*68 

II. 12*09 34*74 23*16 19*1 n.d. n.d. — 

Monazite as large crystals and crystalline masses (up to kilos) 
has D 6*2 and contains ThOg 9*95%. Columbite crystals weigh up 
to 6 kilos; D 5*28—5*52. L. J. S. 

Japanese Minerals containing • Rare Elements. I. 
Analysis of Naegite, Fergusonite, and Monazite, from 
Naegi, Mino Province. Yijji Shibata and KENJiBd Kimuba 
(J. Chem. Soc. Ja'pan, 1921, 42, 1—16).—^Naegite gave on analysis ; 

Rare 

ZrO,. SiO,. (NbjTaljO,. ThO,. earths. UO,. FetO,. 

53*03 29*55 1*12 2*85 6*68 2*69 1*42 

H,0 H,0 

<110^ >110®. Total. 

0*72 2*05 100*11 

The following rare earths were detected spectroscopically : Ce, Nd, 
La, Pr, Sm; Y, Dy, Er, Yb, Gd, Tb, and Ho. 

Fergusonite gave on analysis : 


SiO,. 

(Nb,Ta), 05 . 

TiO,. 

ThO,. CeO,. 

NdtO,, etc. 

Y,Oa, etc. 

2*83 

43*77 

1*65 

2*91 1*26 

1*99 

37*64 




H,0 

H,0 


UO,. 

Fe,0,. 

A1,0,. 

CaO. <110®. 

>110®. 

Total. 

0*85 

3*97 

0*20 

1*16 0*24 

1*85 

100*32 
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SpeotroBoopic evidence was obtained of the presence of the follow* 
ing rare earths: Ce, Nd, Sm, La; Y, Dy, Er, Yb, and Gd. 

^e sample of monazite sand contained P^O. 20*42%, SiO. 
10*81%, ThO. 8*52%, CejOg 19*44%, NdgOj etc., 19*70% Dy,0. 
etc. 3*64%. XO<110° 0*69%, HjO>110° 1*64%. Traces of 
TiOj, NbjOg, TajOr, and ZrOg, AlgOj, FcjOg, CaO, and M^O, etc., 
were not estimated. The presence of the following rare earths, 
Ce, Nd, La, Sm, Pr; Dy, Yb, Gd, Er, Eu, Tb, Y, Ho, Tu, and Ru, 
was shown spectroscopically. K. K. 


PlazoUte, a New Minereil. Wiluam F. Foshaq (Amer. 
Min., 1920, 5, 183—186).—^This occurs in the metamoiphic lime¬ 
stone at Crestmore, California (A., 1919, ii, 113), as small, colour¬ 
less rhombic dodecahedra embedded in an undetermined foliated 
white mineral. It is brittle with conchoidal fracture and glassy 
lustre; D 3*129, H 64, n 1*710. It is easily soluble in hydrochloric 
acid. The powdered mineral has a slightly alkaline reaction, but 
strong after ignition. At 150° the loss is only 0*21%. Analyses 
I-III give the formula 3 Ca 0 ,Al 203 , 2 (Si 02 ,C 02 ), 2 H 20 , in which 
carbon dioxide is assumed to replace silica, ^e high ratio of 
bases requires a complex grouping to satisfy an orthosilicato 
formula. The mineral appears to be most nearly related to sodalite. 



SiOj. 

AlgOs. 

CaO. 

I. 

24*13 

23*66 

40*22 

11. 

23*86 

22*77 

40*13 

III. 

25*06 

24*63 

40*13 


MgO. 

HjO. 

COj. 

Total. 

0*12 

12*21 

100*34 

— 

9*30 

3*41 

99*66 

trace 

9*04 

1*13 

99*99 

L. J. S 


Analytical Chemistry. 


The Indicator Properties of Two NewPhthaleins (1:2:3- 
Xylenolphthalein and ortho-a-Naphtholphthalein). Wil¬ 
helm CsANYi {Zeitsch. Ekktrochem., 1921,27, 64—68).—The phthal- 
ein from 1:2:3-xylenol and phthalic anhydride is a valuable 
indicator, the change from colourless to blue being completed 
within the range of hydrogen-ion concentrations 8*9 and 10*2. 
It has the advantage that the colour is unaffected by excess of 
alkali or by alcohol. Ortho-a-naphtholphthalein shows a colour 
change at about the same hydrogen-ion concentration, but as the 
colour change is less sharp, the substance is but slightly soluble 
in water and alcohol, and the colour is discharged by excess of 
alkali; it is less valuable as an in^oator than the xylenol- 
phthalein. E. 

Separatixig Funnel for Quantitative Extractions. R 

Ltjthbb (ZettocA. angew. Ghem., 1921, 34, 66—67).—The stem of 
the tap is not placed directly below the lower part of the funnel, 
and the bore of the tap is inclined to coimect these two parts; 
a half-turn of the tap cuts off the fuimel from the stem at 
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the same time connects the latter with a small funnel open to the 
air; any liquid retained in the stem is thus discharged, aiid, if 
required, the stem may be washed out by introducing water or 
other liquid into the small funnel. W. P. S. 

A Probable Error in Estimations by means of the Hydro¬ 
gen Electrode. C. Lovatt Evans (J. Physiol, 1921, 54, 353— 
366).—^Electrometric measurements of the reaction of the blood 
or bicarbonate solutions yield results which represent H-ion con- 
centrations about 60% higher (Ph 0*2 lower) than those given by 
the colorimetric method of Dale and Evans (this voL, i, 142). The 
latter values are regarded as correct, and agree with calculations 
based on the apparent dissociation constant of carbonic acid (k) 
and the degree of ionisation of bicarbonate (8) as determined by 
conductivity measurements (Walker and Cormaok, T., 1900, 77, 
13). When constants (k or 8) derived from' hydrogen electrode 
measurements are used in calculating the Ph of^icarbonate solu¬ 
tions, the results naturally agree with those of direct observation 
by means of the hydrogen electrode, because in such a calculation 
k is larger or 8 smaller than is found by the conductivity method. 
Such calculated results obviously do not agree with colorimetric 
detjcrminations. A source of error in the hydrogen electrode lies 
in the catalytic production of^ formic acid, when the solution in 
the hydrogen electrode contains*carbonates. G. B. 

A Simple Apparatus for the Identification of Gases 
Evolved in the Qualitative Tests for Acids. Eugene Ludwig 
{Bui Soc. Chim, Eomdnia, 1920, 2, 20—23).—^The apparatus con¬ 
sists essentially of a small reaction flask, fitted with a cork carrying 
a safety thistle funnel, the two bulbs of which are joined by a 
capillary tube in which the suitable reagent for detecting the 
particular gas expected is placed. Only a very small amount of 
reagent is required, and hence a trace of a gas may be detected. 

W. G. 

Microchemical Analysis with Reagents Sensitised by 
Saturation. Eug^jne Ludwig {Bui Soc, Chim. Romdnia, 1920, 
2, 28—32).—^The reagent to be used is saturated with a salt 
containing the ion wmch is to be detected, the formation of a 
precipitate being observed under a microscope. Thus iV/2-silver 
nitrate saturated with sodium sulphate may be used for the detec¬ 
tion of sulphates; a solution of potassium pyroantimonate saturated 
with sodium chloride for the detection of sodium, and a solution 
of platinic chloride saturated with potassium chloride for the 
detection of potassium. W. G. 

Microchemical Analysis with Reagents Sensitised by 
Saturation. Eugene Ludwig and D. Butescu {Bui Soc. 
Chim, Bomdnia, 1920, 2, 32—35. Compare preceding abstract).— 
The reagents recommended are, N/2~BU.YeT nitrate treated with 
sodium acetate until a precipitate just appears, for the detection 
of acetates; a solution of uranyl acetate saturated with a sodium 
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salt for the detection of sodium. For the identification of borax 
a N /2-solution of silver nitrate is recommended. On the addition 
of a few particles of borax to this solution very small crystals 
appear, and on warming the slide gently the undissolved particles 
become black. W. 6. 

Action of Iodine in the Cold on Different Metals. De¬ 
tection of the Presence of Chlorine in the Atmosphere. 

Camille Matignon {Compt, rend., 1921, 172, 632—534).—^Iodine 
placed on thin sheets of metals such as silver, copper, aluminium, 
tin, or zinc gradually converts the whole of the metal into the iodide 
at the ordinary temperature, the velocity of the reaction varying 
with the metal. This change may be adapted for the detection 
of chlorine in the atmosphere. A thin sheet of beaten silver 1 cm. 
in diameter, forming part of an electric circuit, is covered with damp 
potassium iodide and exposed to the air. Any chlorine in the air 
decomposes the potassium iodide, and the iodine liberated speedily 
converts the silver into silver iodide and the electric circuit is thus 
broken, and by a suitable arrangement an audible warning may 
be given. W. G. 

A Method for the Estimation of Chlorides in Small Quan¬ 
tities of Liquids. Stefan Ruszny/k {Biochem. Zeitsch., 1921, 
114, 23—^26).—^The application of Koranyi's method as a micro¬ 
method for the estimation of chlorides is described. Exact results 
are obtained by this method. S. S. Z. 

Estimation of Chlorides in Trichloroacetic Acid Filtrates 
from l^ole Blood and Plasma. Melijird Smith (J. Biol. 
Chem., 1921, 45, 437—447).—^The use of trichloroacetic acid as a 
precipitant for proteins in blood and plasma does not interfere 
with the estimation of chlorides. Certain modifications of the 
process are given. J. C. D. 

A System of Blood Analysis. II. Simplified Method 
for the Estimation of Chlorides in Blood or Plasma. J. C. 

Whitbhorn (J. Biol. Chem., 1921, 45, 449—460).—^Proteins are 
removed by the reagents employed by Folin and Wu in their 
system of blood analysis (A., 1919, ii, 308). Chlorides are estimated 
in the protein-free filtrate by a modified Volhard method. J. C. D. 

The Estimation of Chlorides in Blood Plasma. J. Harold 
Austin and Donald D, van Slyke (J. Biol. Chem., 1921, 45, 
461—463).—^It is advisable to remove proteins by a preliminary 
precipitation before making the estimation of chlorides. 

J. C. D. 

Estimation of Chlorine in Solid Tissues. Bichard D. 
Bell and Edward A. Doisy (J. Biol. Chem., 1921, 45, 427—436).— 
The sample of tissue is decomposed in a small digestion tube by 
heating with strong sulphuric acid and ammonium or potassium 
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persulphate, a small globule of mercury being added to act as a 
catalyst. The gases formed during the ineinceration are drawn 
by a current of air into absorption tubes containing sodium 
carbonate. 

After the digestion is completed the liquid in the absorptioju 
tubes is transferred quantitatively to a 150 c.o. Erlenmeyer flask, 
neutralised with sulphuric acid, using methyl-orange as indicator, 
and the carbon dioxide and sulphur dioxide are expelled by boiling. 
The cMorine present as chloride is then estimated by one of the 
usual methods. J. C. D. 

A New Method for the Detection of Chlorine and Bromine 
Ions in the Presence of Iodine Ions. Eugene Ludwig 
(Bui, Soc, Chim, Eomdnia, 1920, 2, 23—28).—^The halogens are 
precipitated with silver nitrate in boiling acid solution, the preci¬ 
pitate being collected and washed till free from silver nitrate. A 
portion is then boiled with as small an amonht as possible of 
JV/10-ammonium hydroxide solution. If the solution so obtained 
becomes turbid on the addition of a trace of a soluble chloride, 
chlorine ions were originally present. A somewhat more delicate 
test is to add one drop of a concentrated solution of sodium bromide. 
If f he liquid remains clear, chlorine and bromine ions were originally 
absent. A slight turbidity at,this stage may be due to bromine 
ions or a trace of chlorine ions^'originally present, and to confirm 
the presence or absence of bromides another portion of the silver 
haloid precipitate is boiled with iV-ammonia, and the solution 
obtained is treated with zinc and an excess of sulphuric acid and 
warmed. When the action is completed the liquid is decanted 
and tested for bromine by the addition of chlorine water in the 
presence of chloroform in the usual manner. W. 6. 

A New Method for the Estimation of Bromine in very 
small Quantities. Ernst Oppenhbimbr (Arch. Expt. Path. 
Pharm., 1921, 89, 17—^28).—Schiff’s reagent is coloured deep blue 
violet by bromine. On the addition of chlorine water to such a 
solution when acidified with sulphuric acid it becomes intensively 
violet, greyish-violet, and eventually, when there is an excess of 
chlorine, golden-yellow. These colorations are utilised by the author 
for the estimation of small quantities of bromine. S. S. Z. 

Electro-titration of Biydriodic Acid and its use as a 
Standard in Oxidimetry. W. S. Hendbixson (J. Amer. 
Ohem. Soc,, 1921, 43, 14—23).—Solutions of iodides in dilute 
sulphuric acid may be accurately titrated electrometrically with 
potassium permanganate. The reaction is carried *out in a bottle 
with three necks, through one the end of the burette passes; a 
narrow tube by which air or carbon dioxide is passed enters by 
the second neck, and the third carries a bright platinum electrode 
and the connecting tube of a calomel electrode. The gas is passed 
in simply for the purpose of stirring the solution. The EM F* 
of the system is determined as the titration proceeds, and the point 
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where a sudden increase occurs is the end point of the reaction. 
The reaction is affected by the presence of chlorides or bromides, 
but may be carried out if the amount of chloride does not exceed 
that of the iodide, and if the bromide concentration does not exceed 
a quarter of that of the chloride. Dichromate and iodate as 
oxi^sers in 0-02^ and 0*05N solutions may be accurately titrated 
by adding solutions of either to a measured excess of an iodide in 
sulphuric acid solution, and titrating the excess of iodide with 
permanganate as described above. Silver has been estimated in 
the same way. It is shown that the high results obtained by Croto- 
gino in titrating iodide with permanganate were not due to the 
formation of iodic acid before the end point was reached (A., 1900, 
ii, 685). Using this method, potassium dichromate shows its 
theoretical oxidising power. J. F. S. 

Volumetric Estimation of Polysulphide-sulphur. A. 

WOber {Zeitsch, angew, Chem., 1921, 34, 73).—^A measured quantity 
of the polysulphide solution, diluted previously with boiled water, 
is added to an excess of 10% sodium sulphite solution and the 
mixture is heated at 50° until colourless; the polysulphide reacts 
with the sulphite, yielding thiosulphate. After fifteen minutes, 
the solution is diluted to a definite volume and the thiosulphate 
is estimated in an aliquot portion by Bodnar’s method (A., 1915, 
ii, 161, 629). If the polysulphide already contains thiosulphate, 
this must be estimated previously and an allowance made for its 
quantity. When the polysulphide contains alkali carbonate, it 
must be treated with cadmium acetate or zinc sulphate before the 
thiosulphate is estimated. W. P. S. 

Estimation of Nitric Acid. L. W. Winkler (Zeitsch, 
angew. Chem., 1921, 34, 46).—^In the estimation of nitric acid as 
nitron nitrate (cf. TreadwelFs handbook), acetic acid (1 c.c. of 
the glacial acid per JOG c.c. of neutral solution) is preferable to 
sulphuric acid for acidifying the original solution. Cooling to 0° 
may be avoided by keeping the reaction mixture for twenty-four 
hours in the dark at 15—^20°. The precipitate may be collected 
on a small felt of cotton wool in a cup-shaped filter, instead of on a 
Gooch crucible. The 10 c.c. of ice-cold water prescribed by Tread¬ 
well for washing is quite insufficient; 50 c.c. of a saturated solution 
of nitron nitrate at the ordinary temperature may be used, the 
last washing being removed as completely as possible by suction. 
The accuracy of the method is not affected by the presence of 
sulphates or iodates, but chlorides lead to high results which may 
be corrected by reference to a table. J. H. L. 

A Short Test for Easily Soluble Phosphate in Soils. 

0* M. Shbdd (Soil Sci., 1921,11, 111—122).—^In the first part of 
the paper a preliminary account is given of some work on the 
reaction between dilute acids and the phosphorus compounds of 
the soil, the results of which agree fairly well with those of Russell 
and Prescott (J, Agric, Sci,, 1916, 8, 6). 
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The test described coxtsists in shaking 10 grams of air-dried 
soil 'with 25 c.c. of iV/5-nitrio acid for five minutes, filtering the 
solution and adding to the filtrate, collected in a standard size 
test-tube, 1 or 2 c.c. of a 60% solution of ammonium nitrate and 
5 c.c. of ammonium molybdate solution. The contents of the tube 
are heated at 60*^, shaken several times and allowed to remain. 
The volume of the precipitate is judged by the eye. and the soluble 
phosphate in the soil classed as “large,” “fair,” “moderate,” 
“ very moderate,” etc., in decreasing order of precipitate obtained. 
This classification of different soils is in agreement with that ob¬ 
tained by digesting the soils for five hours with larger amounts 
of nitric acid and determining the extracted phosphate quanti¬ 
tatively, Any soil classed as very moderate to moderate or under, 
that is, containing 0’005—0'0075% or less of soluble phosphorus, 
will probably respond to applications of phosphatic fertilisers. 

W, G. 

‘f 

Estimation of Citric-soluble Phosphate in Superphosphate. 

P. MniiLBR {Chem. Zeit, 1921, 45, 178).—^In the estimation of 
citric-soluble phosphate, complete precipitation of the magnesium 
ammonium phosphate is not secured by shaking for half an hour; 
thef precipitate must be left over night before filtering. Com¬ 
parative estimations made directly after shaking, and after keeping, 
indicated that in the former case the results are too low, the average 
difference for seven tests being 0*44%. The slowness of precipi¬ 
tation is probably due to the presence of other salts. W. J. W. 

Detection of Arsenic. L. W. Winkler (Phirm. Zentr,-K, 
1921, 62, 125—128).—^Bettendorf’s reagent (stannous chloride in 
hydrochloric acid solution) will detect O’Ol mg. of arsenic trioxide 
in 2 c.c. of solution; the presence of sulphuric acid does not inter¬ 
fere. In testing dark coloured solutions, the latter should be 
treated with zinc and sulphuric acid, the evolved gases passed 
through hydrochloric acid, and the latter then tested with the 
reagent. The evolved gases may also be passed through Nessler 
reagent; a precipitate is obtained if arsenic is present, but anti¬ 
mony, phosphorus, and sulphur compounds yield a similar reaction. 
A test, similar to the Gutzeit test, is described, the arsenic being 
detected by means of filter paper moistened with gold chloride. 

W. P. S. 

The Estimation of Arsenic in Organic Compounds. 

George Ross Robertson (J. Amer, Chem. Soc., 1921, 43, 182— 
185).—^The compound is oxidised with a mixture of nitric and 
sulphuric acids (compare Morgan, “ Organic Compounds of Arsenic 
and Antimony,” 1918, 349), the liquid is freed from nitrous com- 
potmds by means of ammonium sulphate, and the arsenic estimated 
by the method of Gooch and Morris (A., 1900, ii, 686). The results 
by this rapid method are quite comparable "with those from the 
Carius method. W. G. 
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Sensitive Test for the Hydrides of Arsenic, Antimony, 
and Phosphorus by Means of Gold Chloride. Wai/theb 
Z iMMERMANN {Apoth. Zeit., 1921, 36, 26; from Chem, Zentr., 
1921, ii, 431).—^Basing his experiments on Lehbert’s observation 
that gold chloride is reduced by arsenic tiihydride, the author 
has shown that a drop of sodium aurichloride solution spread on a 
piece of filter paper is scarcely affected by pure hydrogen, but is 
coloured violet by small amounts of the hydrides of arsenic, anti¬ 
mony, or phosphorus. A distinct coloration was obtained with 
0*002^ mg. As in liquor kali arsenicosi in two minutes, and a recog¬ 
nisable reaction with 0*00015 mg. As in salvarsan in ten minutes; 
distinct and slight reactions were observed with 0*00124 mg. Sb 
in potassium antimonyl tartrate in five minutes, and with 0*26 mg. P 
in calcium hypophosphorosum respectively. Organic matter must 
be destroyed; hydrogen sulphide interferes with the reaction by 
giving a brown coloration. H. W. 

Criticism of the Methods of Estimating Small Amounts 
of Carbon Monoxide in Air and in Flue Gases. Daniel 
Florentin and H. Vandenberghb {Compt. rend,, 1921, 172, 
391—393).—^The two methods considered are Gautier’s method, in 
which the carbon monoxide is oxidised by iodic anhydride (A., 
1898, ii, 637) and the method of Ogier and Kohn-Abrest (A., 1^8, 
ii, 631, 632) depending on the formation of carboxyhsemoglobin. 
The first method is open to the objection that other gases, not easy 
to remove, may be present, which also oxidise iodic anhydride. 
Certain manipulative precautions are indicated, and the authors 
do not apparently favour this method. They obtained concordant 
results by the second method, but advise each analyst to prepare 
his own scale. If the air or gas to be analysed contains more than 
1 part of carbon monoxide per 1000 it should be first diluted before 
being passed through the haemoglobin solution. W. G. 

Simplified Methods of Analysis in the Calcium Group. 

EuGtJNB Ludwig and (Mlle) HELtNE Spirescu (BuL Soc. chim, 
Romdnia, 1920, 2, 35—37).--^trontium is in every case detected 
by the flame test. By precipitation of the metals of this group 
with ammonium carbonate in the presence of ammonium chloride, 
the filtrate will in every case contain sufficient calcium and barium, 
if these elements are present, to permit of their detection with 
ammonium oxalate and sulphuric acid respectively. Alternatively, 
ammonium oxalate is used as the group precipitant. The filtrate 
will then contain sufficient barium for its detection with sulphuric 
acid, and calcium may be detected microchemically in the precipi¬ 
tate by treatment with sulphuric acid (Behrens-Kley, Micro- 
chemische Analyse, 1915). W. G. 

Importance of Adsorption in Analytical Chemistry. VI. 
Adsorption of Lead and Copper by Filter-pwer. I. M. 

Kolthopp (Pharm, Wedcblad, 1921, 58, 162—159. Compare this 
voL, ii, 213).—^Lead is not completely adsorbed from its solutions 
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by filter-papers with low ash-alkahnity. If, however, the solution 
is treated with sodium hydroxide solution containing carbonate, 
most of the lead is precipitated and the remainder absorbed, and 
on subsequently treating the filter with acetic acid, all the lead is 
re-dissolved. This method may be applied to the estimation of 
lead in drinking water, but a preliminary blank test for lead in the 
filter paper must be made. For the quantitative estimation, the 
lead in the solution, before and after a^orption, is precipitated as 
sulphite and collected on asbestos. The precipitate is then oxidised 
with bromine, and excess of the latter determined iodometricaUy. 
With hmh concentrations, adsorption is proportional to the alkalinity 
of the filter ash, and to remove lead entirely from its solutions by 
means of filter-paper or cotton wool, these must have a high alka¬ 
linity; no appreciable quantities of lead are adsorbed when the 
ash-alkalinity is negligible. 

Adsorption of copper by filter-paper is very slij^t, and bears no 
relation to the alkalinity of the ash. From solutions in distilled 
water, more copper is adsorbed than from solutions to which 
sodium carbonate or ammonia is added. From dilute ammoniacal 
solutions of copper more is adsorbed than from those of higher 
concentration. In contradistinction to that of lead, the adsorption 
of oopper from neutral solutions is negligible, but from solutions in 
ammonia a high adsorption takes, place. W. J. W. 

The Importance of Adsorption in Analytical Chemistry. 
VII. The Adsorption of Silver, Mercury, and Other Metals. 

I. M. Kolthoff (Pharm, Weekblad, 1921, 58, 233—^241).—The 
taking up of heavy metals from solutions of their salts by cotton¬ 
wool and filter paper is not a physical adsorption, but is a result 
of chemical action with the ash of the cellulose, which functions as 
a permutite in which the bivalent anion may be replaced by hydrion 
or a heavy metal ion. Pure ash-free cellulose would probably not 
take up metals at all. The quantities fixed by ordinary ash- 
containing cellulose may be much reduced by ad^tion of acid to 
the solutions. S. I. L. 

Use of Gallium Ferrocyanide in Analysis. Lyman E. 
Porter and Philip E. Browning (/. Amer. Chem, /Soc., 1921, 43, 
111—114).—Gallium ferrocyanide may be filtered by suction if a 

S ad made of shredded filter-paper is placed on t^ of a double 
Iter-paper and the suction employed is gentle. The precipitate 
after washing is ignited and weighed as the mixed oxides of galhum 
and iron. Gallium may be recovered from the ferrocyanide by 
treating with sodium hydroxide, whereby the whole passes into 
solution as sodium ferrocyanide and an alkali salt of galhum, and 
then treating with carbon dioxide, which precipitates the gaUium 
as hydroxide. An alternative method consists in treating the 
alkahne solution of galhum ferrocyanide with hydrogen peroxide 
to oxidise the sodium ferrocy6mide to sodium ferricyanide, and then 
boihng with ammonium chloride, when pure gallium hytoxide is 
precipitated. When zinc is present neither of the above methods 
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is available. In this case the metals are precipitated together as 
ferrocyanides which are dissolved in sodium hydroxide, and the 
hydroxide precipitated by carbon dioxide. The hydroxides are 
dissolved in hydrochloric acid, and the gallium precipitated by 
boiling with ammonium hydrogen sulpMte. Alternatively, the 
alkaline solution of the ferrocyanides is treated with hydrogen 
sulphide, which precipitates the zinc, the gallium then being obtained 
by either of the methods described above. J. F. S. 

Reaction of Manganese Salts. V. Maori (Ann, Chim. anal,, 
1921, [ii], 3, 55—56).—^The author has described previously (A., 
1917, ii, 611) the oxalate reaction for manganese as given by 
Caron and Raquet (A., 1919, ii, 351) and by Deniges (A., 1920, ii, 
568). W. P. S. 

The Interference of Phosphates in the Detection of Man¬ 
ganese and its Avoidance. Th. Sabalitschka and H. Niese- 
MANN (Ber, dent, Pharm, Ges,, 1921, 31, 30—36. Compare A., 
1921, ii, 134).—^The failure to detect manganese in presence of an 
excess of barium or strontium phosphate, when the separation of 
phosphoric acid is conducted according to Schmidt’s analytical 
scheme, is obviated by the following procedure: The precipitate 
obtained with ammonium sulphide is dissolved in 6% hydrochloric 
acid and filtered from insoluble nickel and cobalt sulphides. The 
solution is then evaporated with 2—3 grams of concentrated 
sulphuric acid and a like quantity of saturated potassium sulphate 
solution until white fumes are evolved, any ferroUs iron being 
previously oxidised by nitric acid. The mixed sulphates obtained 
are extracted with alcohol to remove sulphuric and phosphoric 
acids (small quantities of manganese and zinc sulphates and most 
of the chromium also pass into solution). The residue insoluble 
in alcohol is extracted with dilute hydrochloric acid and the insoluble 
sulphates of barium, strontium, and calcium are filtered off. From 
the filtrate iron, aluminum, and chronium are precipitated with 
ammonia, and then the sulphides of zinc and manganese witli 
ammonium sulphide. The final filtrate contains calcium and 
magnesium. G. F. M. 

The Sodium Acetate Method for the Separation of the 
Bivalent Metals from the Tervalent Metals in the dAm- 
monium Sulphide Group. Th. Sabalitschka (Ber, dent, 
Pharm. Oes,, 1921, 31, 36—37. The sodium acetate method 
described by Macri (A., 1920, ii, 699) for the separation of iron, 
aluminium, and chromium from zinc, manganese, etc., is useless in 
presence of chromium, as this metal is not precipitated at all when 
alone, and only partly in the presence of iron or aluminium. 

G. F. M. 

Use of Spot Reactions in Qualitative Analysis. Fried¬ 
rich Feigl and Bosa Stern (Zeitach. anal, Chem,, 1921, 60,1—43). 
—description of the application of spot reactions on filter-paper 
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to the detection of numerous substances, especially in mixtures. 
Special mention is made of the reactions of aluminium, uranium, 
and chromium with alizarin colouring matters, and of manganese 
yrith benzidine. W. P. S. 

Estimation of Small Quantities of Chromium in Steels. 

B. S. Evans (Analyaty 1921,46, 38—42).—Four grams of the sample 
are dissolved in 30 c.c. of dilute sulphuric acid (1: 3) and 20 c.c. of 
water, 10 c.c. of nitric acid are then added, and the solution is boiled 
to expel nitrous fumes. After the addition of 25 grams of ammonium 
phosphate and 250 c.c. of water, the solution is boiled, treated with 
a slight excess of permanganate, boiled for a further fifteen minutes, 
and poured into 120 c.c. of 20% sodium hydroxide solution boiled 
previously with the addition of a slight excess of permanganate and 
then treated with 10 c.c. of 5% manganese sulphate solution; if the 
resulting mixture is not alkaline, more sodium hydroxide is added. 
After cooling, the mixture is acidified with aceti^ acid, diluted to 
500 c.c., and filtered. If cobalt and nickel are abluent, the chromium 
is estimated colorimetrically by comparison with potassium bichrom¬ 
ate solution. When cobalt and nickel are present, 100 c.c. of 
the filtrate are boiled, sodium hydroxide is added until a precipitate 
forms, the solution is then cooled, filtered, the filtrate acidified with 
sulphuric acid, and the chromium estimated colorimetrically. 

W. P. S. 

Qualitative Separation and Detection of Uranium, Vana¬ 
dium, and Chromium when Present Together. Phujf E. 
Browning (J. Amer. Chem. Soc,, 1921,43,114—115).—^The solution 
containing chromic and vanadic acids together with a uranium salt 
is made faintly alkaline with ammonia and then faintly acid with 
acetic acid and treated with ammonium phosphate. Uranium 
phosphate is precipitated, filtered, and washed. The uranium is 
confirmed by tne addition to the precipitate of a drop of potassium 
ferrocyanide, when a reddish-brown stain is the result. The filtrate is 
treated with sulphur dioxide in excess to reduce the vanadic and 
chromic acids the excess of sulphur dioxide is removed by boiling. 
Bromine is added in excess and the excess removed by boiling, this 
oxidises the vanadium to vanadic acid but does not affect the 
chromium. Ammonia is added and the chromium thrown out as a 
green precipitate of phosphate and hydroxide. After the removal 
of the chromium, the filtrate is made alkaline with ammonia and 
saturated with hydrogen sulphide, which gives the pink or violet 
oxysulphide of vanadium. J. F. S. 

Tervalent Titanium. I. Volumetric Estimation of Iron 
by Titanous Salts. William M. Thornton, jun., and Jambs E. 
Chapman (J. Amer. Chem. Soc., 1921, 43, 91—102).—^The method 
of estimating ferric iron by titration with a solution of titanous 
chloride, using ammonium thiocyanate as indicator (Knecht and 
Hibbert, A., 1903, ii, 509), has l^en investigated and the definite 
conditions snecified for the accurate nerformance of the operation. 
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It is shown that either titanons chloride or titanous sulphate in 
slightly acid solution (to prevent hydrolysis) may be employed. 
The titanous solution must be kept in contact with hydrogen both 
in the storage bottle and in the burette, and the titration must 
be carried out in an atmosphere of carbon dioxide. The titanous 
solution is standardised by means of ferrous ammonium sulphate, 
which is oxidised exactly to the ferric condition by potassium 
permanganate. The titrations should be carried out at tempera¬ 
tures below 30®, and the volume of the solution titrated should 
in no circumstances exceed 500 c.c. For a satisfactory end 
point the quantity of indicator used should be, unless there is any 
special reason to the contrary, 10 c.c. of 10% ammonium thio¬ 
cyanate, and in no case should less than 2*5 c.c. be used. The 
presence of hydrochloric acid has no effect on the reaction, but 
ff hydrofluoric acid is present the thiocyanate produces only a 
yellow coloration instead of a red one. This mfificulty is sur¬ 
mounted by the addition of a quantity of boric acid sufficient to 
restore the red colour. When ferrous iron has to be estimated 
this should be oxidised to the ferric condition and then reduced 
with the titanous solution. Solutions of titanous sulphate when 
preserved in hydrogen maintain their titre unchanged indefinitely. 

J. F. S. 

Method of Estimating and Verifying the Purity of Organic 
Compounds by Oxidation with Chromic Acid- H. Gobde- 
BABB (Ann, Chim, anal,, 1921, [ii], 3, 49—63).—The substance is 
heated with sulphuric acid and a definite excess of potassium 
dichromate solution, and the excess of dichromate is then titrated 
with ammonium ferrous sulphate solution. The purity of the 
substance is deduced from tne amount of dichromate which it 
reduces. W. P. S. 

Critical Temperature of Solution of Hydrocarbons in 
Aniline and its Application to the Analysis of Light Petrol¬ 
eums. N. Chebcheffsey (Ann, Chim, anal,, 1921, [ii], 3, 
63—66).—^Priority is claimed (compare A., 1910, ii, JB60) as regards 
the method described by Ghavanne and Simon (A., 1919, ii, 432, 
433). W. P. S. 

Estimation of Aromatic Hydrocarbons in Mixtures of 
Hydrocarbons. H. T. Tizabd and A. G. Mabshall (J, Soc, 
Chem, Ind,, 1921, 40, 20—^26t).—^T he method proposed depends 
on the determination of the “ aniUne point ** of the mixture before 
and after treatment with 98% sulphuric acid; the “ aniline point ’’ 
is the temperature at which a mixture of equal volumes of the 
hydrocarbon and aniline separates into two layers when cooled 
down from a temperature at which it is homogeneous. The sample 
is shaken for thirty minutes with three times its volume of 98% sul¬ 
phuric acid, the residual hydrocarbon then separated, washed, dried 
over calcium chloride, and its aniline point ” determined. The 
difference between this value and that found for the sample before 
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sulphonation gives directly the percentage of aromatic hydro- 
carhons in the mixture, that is, lowering of the “ aniline point ” in 
degrees Centigrade correspond with the percentage of aromatic 
hydrocarbons present. The nature of the non-aromatic hydro¬ 
carbon is without effect on the results obtained, but unsaturated 
hydrocarbons must not be present. W. P. S. 

Detection of Methyl Alcohol in Spirits. F. Hahn {Pharm. 
ZeiL, 1921, 66, 134—136).—^The fact that the presence of hydro¬ 
chloric acid interferes with the sensitiveness of the morphine- 
sulphuric acid reagent used for the detection of formaldehyde 
resulting from the oxidation of methyl alcohol, as mentioned by 
Rabe (this vol., ii, 220), has been known for some time; morphine 
sulphate, and not the hydrochloride, should be used in preparing 
the reagent. . W. P. S. 

Detection of Methyl Alcohol in Spirits. F. Rabh {Pharm. 
ZeiL, 1921, 66, 136).—reply to Maue (this Vol., ii, 220); the 
author is quite aware that the resorcinol-sulphuric acid test is not 
new, but he recommended it as a useful confirmatory test for 
formaldehyde. W. P. S. 

Detection of Methyl Alcohol. 6. Maue {Pharm. Zeit,, 1921, 
66, 169).—reply to Rabe (tWa voL, ii, 220; preceding abstract). 
Under definite conditions and in the presence of excess of hydro¬ 
chloric acid, the magenta-sulphurous acid reaction is characteristic 
of formaldehyde. W. P. S. 

Analysis of Liquid and Gaseous Mixtures of Ether, 
Alcohol, and Water. Irvine Masson and T. Lawson McEwan 
(J. Soc, Chem. Ind., 1921, 40, 29— 32t). —^Fleischer and Frank (A., 
1907, ii, 666) have given an approximate method for the analysis of 
a mixture of water, ethyl alcohol, and ethyl ether, the sample being 
shaken with water and paraffin (“ benzin'’), and the increase in 
volume of the oil being taken as the volume of ether present. 
This method involves the two assumptions, that all the ether is 
extracted by the oil, and that no change in volume takes place 
when ether is mixed with aqueous alcohol. The authors find that 
neither of these assumptions is correct, the results actually obtained 
being inaccurate by about 10% for the ether and by considerably 
more than this for the alcohol. 

If, however, the extraction is effected by means of paraffin and 
water, and due allowance is made for the partition of ether and 
alcohol between the two layers, the ether content of a sample may 
be found accurately to within 1%. Further, if this result and the 
density of the sample are compared with actual experimental data 
for the densities of synthetic tertiary mixtures, the alcohol content 
may be estimated to within 1%. 

With vaporous mixtures, similar principles apply to the estima¬ 
tion of the ether, the vapours being first absorbed in concentrated 
sulphuric acid; the alcohol -f- water are given by difference from 
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the increase in weight of the acid. The water vapour may bo 
estimated separately, if required, by absorbing it in ignited alumina. 

T. H. P. 

Characteristic Reaction of Phenol. Georges Bodillok 
(J. Pharm. Chim., 1&21, [vii], 23, 136—137).—If 10 c.c. of a 
solution containing phenol are treated with a drop of 10% sodium 
nitrite solution and then poured on the surface of concentrated 
sulphuric acid, a coloured zone (red above, green below) appears 
at the junction of the two liquids. W. P. S. 

Miscibility of Phenol and some Mineral Solutions. 
Analytical Applications. Ben^ Dubrisay (Bull. 8oc. chim., 
1921, [iv], 29, 78—88).—more detailed account of work already 
published (A., 1919, i, 73; ii, 78; 1920, ii, 608, 766). W. G. 

^^'-Di-iododiethyl Sulphide and its Application to the 
Detection and Estimation of Yperite. V. Gbjgnard, G. 
Rivat, and G. Scatchard (Ann. Chim., 1921 [ix], 15, 6—18).— 
PP'-Dichlorodiethyl sulphide in acetic acid solution readily reacts 
with hydriodic acid to give ^^'-di-iododiethyl sulphide, S(C 2 H 4 l) 2 , 
m. p. 62®. The ready formation of this compound may be made 
use of for the estimation of pp'-dihydroxydiethyl sulphide or of 
yperite. 

In the estimation of pp'-dihydroxydiethyl sulphide 0*7—0*8 gram 
of this substance is weighed out into a 60 c.c. conical flask, 6 c.c. 
of 64—66% hydriodic acid are added, and the mixture is heated 
at 70 —Ifr for fifteen to twenty minutes. The mixture is cooled, 
filtered through glass wool, the precipitate being washed with 
water. In the filtrate the free iodine is estimated by titration 
with i\r/10-thiosulphate and then the acidity with .^-sodium hydr¬ 
oxide, using phenolphthalein as an indicator. If these two titra¬ 
tions give B c.c. and A c.c. respectively, and a blank estimation 
without any hydroxyethyl sulphide ^ves B^ c.c. and A^ c.c., then 
the weight of dihydroxydiethyl sulphide in the sample weighed out 
is 61[Ao - A ~ (R ~ j5o)/20] mg. 

In the estimation of y^rite 6 c.c. of 64% hydriodic acid and' 
15 c.c. of acetic acid are heated at 70® for fifteen minutes under 
an air condenser, and the mixture is then cooled and made up to 
600 c.c. In 60 c.c. of this solution the iodine is filtrated by the 
addition of 10 c.c. of a 10% solution of sodium nitrite. The 
iodine is extracted with carbon tetrachloride, the extract is washed 
with water, and the free iodine in it titrated with A^/lO-thio- 
sulphate, Aq c.c. being required. 

A second operation is carried out, 1 ^am of yperite being heated, 
this time with the hydriodic and acetic acids, but before making 
the volume up to 600 c.c., 100 c.c. of carbon tetrachloride is 
added. The mixture is vigorously shaken, and the two layers are 
then allowed to separate. From the aqueous layer (400 c.c.) 60 c.c. 
is taken and titrated with JV/lO-thiosulphate, c.c. being required. 
The 100 c.c. of carbon tetrachloride is now carefully separated, 
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and the free iodine in it is titrated with the iV'/lO-thiosulphate, 
A 2 c.c. being required. Then, if exactly P gram of yperite was 
weighed out, the sample contained [10i4o+1*6— SA^ — A 2 ] 0 * 82 /P % 
of yperite. 

For the detection of yperite a solution containing 20 grams of 
sodium iodide, 40 drops of a 7*5% solution of copper sulphate, 
and 2 c.c. of a 35% solution of ^m arabic in 200 c.c. is used. 
To 4 c.c. of the y]^rite solution 1 c.c. of this reagent is added, 
and, a turbidity is produced after an interval of time varying with 
the temperature and the dilution of the yperite solution. In this 
way it is possible to detect 0*05 gram of yperite per cub. metre 
of air, after bubbling the air slowly through the reagent. W. G. 

New Method for the Volumetric Estimation of Reducing 
Sugars. Al. Ionbscu and V. Vargolici (PuL Soc, Chim, 
Romdnia, 1920, 2, 38—45).—^The solution recommended contains 
46 grams of potassium ferricyanide and 46 gr^ms of potassium 
hydroxide in 1 litre. For an estimation, 10 c.c. of this solution is 
diluted with 20 c.c. of water and heated to boiling, and the sugar 
solution run in drop by drop until the colour just ^sappears. The 
end-point is made clearer if 10 drops of a 1% solution of picric 
acid are added. The latter reagent in alkaline solution in the 
presence of a reducing agent is converted into red picramic acid. 
In estimating sugar in urine, more accurate results are obtained 
if the urine is first defecated with lead acetate, the lead being 
subsequently precipitated with sodium carbonate. For the estima¬ 
tion of lactose in milk, the milk is first clarified by means of a 1% 
solution of picric acid in 2% acetic acid. In all these estimations 
the concentration of the sugar solution should not exceed 1%. 
The ferricyanide solution should be standardised against pure 
dextrose and 10 c.c. should be equal to 0*05 gram of dextrose. 

W. G. 

Quantitative Estimation of Blood Sugar with the Aid of 
Methylene-blue. W. Eisenhardt {Miinch, Med, Woch,y 1920, 
67, 1382—1383; from Chem. Zentr,, 1921, ii, 343).—^The process 
depends on the observation of Williamson (Brit, Med, Joum,^ 
1896) that decolorisation occurs within a few minutes when 40 c.c. 
of blood of a diabetic patient is heated with alkaUne methylene- 
blue solution (1 : 6000) on the water-bath, whilst about three times 
this amount of normal blood is necessary to produce the same 
effect. An estimate of the amount of reducing substances can 
be formed if diminishing quantities of blood or serum are heated 
with methylene-blue in alkaline solution and the limits of the 
change of colour are observed. H. W. 

Bang^s Micromethod for the Estimation of Dextrose. 

SvBND Aagb HoLB0iAi (Biochem, Zeitach,, 1921,113, 200—^209).— 
According to the author, 0*265 c.c. of 1/100 potassium iodate corre¬ 
sponds with 0*1 mg. of dextrose in Bang’s new micromethod. 
It is also advisable to boil for six minutes in order to obtain the 
best results. S. S. Z. 
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Volumetric Method for the Estimatiou of Lactose Jby 
Alkaline Potassium Permanganate. Feupe T. Adbiano 
{Philippine J, 8ci,, 1920, 17, 213—220).—mixture of 60 c.c, of 
A^/lO-permanganate solution, 26 c.c. of 0*848% sodium carbonate 
solution, 10 c.c. of lactose solution (containing about 1*6 % of 
the sugar) and 16 c.c. of water is heated at 96® for two minutes, 
26 c.c. of 30% sulphuric acid are then added, and the mixture is 
titrated with JV/lO-oxalic acid solution until the liquid is clear. 
The excess of oxalic acid is titrated with JV^/lO-permanganate 
solution. The quantity of permanganate used for the oxidation 
is a measure of the amount of lactose present; the permanganate 
solution must be standardised against pure lactose. A table is 
given showing the amounts of permanganate corresponding with 
quantities of lactose varying from 1 to 40 mg. The method may 
be applied to the estimation of lactose in milk after this has been 
treated with copper sulphate, nearly neutralised, and filtered; the 
results obtained are slightly lower than those yielded by the Soxhlet 
method. W. P. S. 

Reagent for Wood and Vanillin. J. GbOss {Ber, Deut, 
hot Ges., 1921, 38, 361—368).—^The reagent is prepared by dis¬ 
solving vanadium pentoxide in dilute phosphoric acid solution. 
When a wood shaving is treated with this solution, the cell walls 
are gradually coloured yellowish-brown. A reddish-brown precipitate 
is producedl when vanillin is added to the reagent; if the test is 
made on a microscope slide, the formation of red-brown crystals 
may be observed. W. P. S. 

The Estimation of Bile Acids in Bile. Carl L. A. Schmidt 
and A. E. Dabt {J. Biol. Chem., 1921, 45, 416—421).—Hydrolysis 
of the bile acids with sodium hydroxide yields glycine and taurine, 
which can bo estimated together by the reaction of their amino- 
groups with nitrous acid. Taurine can be estimated separately 
by an analysis of the sulphur, and from these two determinations 
the amounts of glycocholic and taurocholic acids may be estimated. 

J. C. D. 

Detection of Acetone in Urine. H. Gitbon {De^U. med. Woch,. 
1920, 46, 1439; from Chem. Zentr., 1921, ii, 432—433).—The 
apparatus recommended for the distillation of acetone from the 
urine under investigation, consists of a glass bulb of about 260 c.c. 
capacity, open at the top and drawn out at the bottom to a solid 
rod to which a small, saucer-like cup is fixed. In use, urine (60 c.c.) 
is placed in a beaker immersed in water heated previously to its 
boiling point; the bulb is filled with cold water, and placed on the 
beaker, the contents of which are boiled during three minutes. 
The distillate collects in the little cup and is tested for acetone 
in the usual manner. H. W. 
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The Law of Moduli and the Theory of Electrolytic Dissocia-^ 
tion. Determination of Moduli of Refraction. Viotob J. 
Bbbnaola (AtulL 8oc. Qufm, Argentina^ 1920, 8, 17—^31 and 
73—99),—^An exposition of Valson’s law of moduli applied to solu¬ 
tions of electrolytes is given with special reference to earlier work on 
indices of refraction and refractive powers. The earlier observ¬ 
ations have been supplemented by the author, using normal and 
decinormal solutions at 20° and 30° respectively. Moduli of re¬ 
fraction have been calculated for a numW of kations and anions 
both in normal and decinormal solutions, It is shown that the 
temperature effect is negligible. Whilst r^|pBtctive indices of 
solutions calculated from the moduli obtained are in good agree¬ 
ment with observed values when only normal or decinormal solu¬ 
tions are considered, the moduli obtained from the observations 
on normal solutions do not give satisfactory results when used for 
the calculation of refractive indices of decinormal solutions and 
vice versa. G. W. R. 

Dispersion of Hydrogen in the Ultra-violet. Max Kibn 
(Ann, Phyaikf 1921, 64, 566—^676).—^The refractive index of 
hydrogen for the green mercury line A5462 was determined 
absolutely : (ri — 1). 10® = 139*66. The dispersion was measured 
to A1864 and can be represented by the formula (w — 1). 10* = 
13610*1866 + 10246373 X 10i»X“* + 990606*9 x + 

70*512617 X lO^^A’®. The value of w •— 1 increases more rapidly 
with A than according to Debye’s formula. J. R. P. 

The Spectrum of Hydrogen Positive Rays. L. Vegabd 
(Phil, Mag., 1921, [vi], 41, 558—^566).—^The differences found by 
Thompson (see A., 1920, ii, 521) in the spectra of hydrogen positive 
rays are ascribed to chance variations in pressure and the energy 
of the rays. Light is emitted both when the positively charged 
atom is neutralised and when the neutral atom collides with the 
molecules of the gas. J. R. P. 

The Spectrum of Hydrogen Positive Rays. G. P. Thompson 
(Phil. Mag,, 1921, [vi], 41, 566—567).—A reply to the criticism 
of Vegard (see preceding abstract). The latter does not explain 
the correlation shown to exist between the ratio of the intensities 
of the spectra and the proportion between the atoms and mole¬ 
cules of hydrogen in the rays as determined directly. J. R. P. 

The Vacuum Arc Spectra of Sodium and Potassium. 
Snbhamoy Datta (Ptoo, Roy. Soc,, 1921, A., 99, 69—77).—^The 
wave-lengths of the sharp and di^e series of lines of sodium 
VOL. oxx. ii. 11 
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and potassium were measured in a source giving well-defined 
lines. Channelled-space emission bands were observed in the light 
from a sodium vapour lamp and their heads measured approximately. 
The combination line — 2d in potassium has been resolved into 
a pair, the wave-lengths of which were measured. The presence 
of potassium in the sun was established and some additional sodium 
lines were identified with solar lines. J. R. P. 

Some Spark Spectra in the Extreme Ultra-Violet. Li^on 
Bloch and Eugene Bloch (Comp, rend., 1921, 172, 803—806).— 
The spark spectra are given for zinc over the range A, = 1840 to 
1440, for cadmium over the range A = 1850 to 1420, and for lead 
over the range A = 1822 to 1406^. W. G. 

The Spark Spectra of Iron and Cobalt in the Extreme 
Ultra-violet. L^ion Bloch and EuaijNE Bloch (Compt. rend., 
1921, 172, 861—854).—^The spark spectra of iron over the range 
A1846 to 1530 and of cobalt over the range A1845 to 1456 are 
given. The rays are generally weak; many are classed as diffuse 
or broad and many are probably double or multiple. W. 6. 

Rotation Spectra and Isotopy. Abthub Haas (Zeitsch. 
Physik, 1921,4, 68—72).—theoretical paper in which the rotation 
spectrum is ^scussed and it is shown that the three different forms 
of the rotation spectrum, the pure rotation spectrum, the vibrational 
rotation spectrum, and the band spectrum are to be represented 
by the equations (i) v = y/J, (ii) v —VQ = y/e7, and (iii) i/-~vo== 
yJJi — 72^2 which and Jg are the moment of inertia before 
and after electron transference, vq the fundamental frequency, 
and y, y^, and y^ quantities dependent on the quantum number. 
Hence with a given quantum number and a given fundamental 
frequency the vibration number is a function of the molecular 
moment of inertia alone, from which it appears possible to obtain 
spectroscopic evidence of isotopy. J. F. S. 

Functions of Cbromophores. VII. Optical Properties of 
some Heavy Metal Complexes. II. 1. Lifschitz and Ernst 
Rosbnbohm (Zeitsch. physikal. Chem., 1921, 97, 1—14. Compare 
A,> 1920, ii, 208).—The absorption spectra of a number of de¬ 
rivatives of cobalt, chromium, manganese, iron, osmium, platinum, 
rhodium, and several organic substances has been investigated. 
The spectra obtained from solutions exhibit similar wide, fiat, and 
somewhat diffuse bands which are in aU probability made up of 
a series of narrow, sharper bands. To test this point, the absorp¬ 
tion spectra of the vapom of osmium tetroxide, the triacetyl- 
aoetonates of cobalt, chromium, and iron, nickel carbonyl, quinone, 
and ferric chloride were examined. It is found that only in the 
case of osmium tetroxide and benzoquinone was the desired spectrum 
observed, in the former case twelve bands between A2313*2 and 
A3111*9 were observed, whilst in the latter case nine bands between 
A4030 and A4769 were obtained. In the caeo of benzoouinone 
the bands form a series which is represented by the formula 
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If « 2096*9 + 36*4w + l*3m, where n is a whole number lying 
between 3 and 10, and m one of the whole numbers, 0, 6, 4, 9, 11, 
16, and 23. J. F. S. 

Functions of Chromophores. VIII. Chromophores of 
Conjugated Compounds. I. Lifschitz {ZeitscK physikcU. 
Chem,, 1921, 97, 15—21. See preceding abstract).—discussion 
of Ley’s remarks on the constitution of conjugated salts of 1—3 
diketones (A., 1920, ii, 571). J. F. S. 

Absorption Spectra of Potassium Ferro- and Ferri- 
cyanides. Fredbbick H. Getman {J. Physical Chem,, 1921, 25, 
147—159).—The absorption spectra of the a- and p-ferrocyanides 
of potassium are identical, which is in favour of the non-isomeric 
character of these salts. A slight but well-defined difference 
between the absorption spectra of the a- and ‘P-ferricyanides of 
potassium was established, confirming the isomeric character of 
the salts. There is a marked difference betwi^n the absorption 
spectra of ferrocyanides and ferricyanides of potassium. On the 
assumption that an absorption band indicates potential tautomerism 
in the molecule, a modification of the formulae proposed by Friend 
(T., 1916, 109, 718) offers a possible explanation of the presence 
of bands in the absorption spectra. The relative number and 
position of the tautomeric groups may be the cause of the marked 
differences between the absorptfoh spectra of ferro- and ferri-cyanides 
of potassium. J. R. P. 

The Absorption of Light by Reduced Haemoglobin. Paul 
HIbi {Biochem, Zeitsch., 1921, 115, 52—62).—The absorption of 
light by reduced haBinoglobin has been determined along a large 
part of the visible spectrum. The maximum absorption occurs at 
556*3/x/i. S. S. Z. 

Spectrophotometry in the Visible and Ultra-violet Spectrum. 

T. R. Mbbton (Proc, Roy, Soc., 1921, [A], 99, 78—84).—The dis¬ 
persing system (for example, prism) is crossed with a very coarse 
grating and the length of the sUt reduced to a very small value. 
The grating is inserted between the prism and the camera lens 
with the rulings perpendicular to the refracting edge of the prism. 
A continuous spectrum then appears on the plate as a dark central 
strip with a succession of other strips of different intensities on 
each side. In the case of a discontinuous spectrum, the “ lines ” 
consist of dots of different intensities on each side of the central 
dot. If the last dots visible in the case of two lines are noted, 
previous knowledge of the relative intensities of the different 
orders corresponding with these dots enables the relative intensities 
of the lines to be determined. The ratings were constructed by 
ruling a smoked quartz plate and calibrated with a neutral wedge. 

(J. R. P. 

Polarisation and Intensity of the Fluorescence of Iodine 
Vapour and its Dependence on Temperature. Peteb Pbings- 
HUM {Zeitich. Physik, 1921, 4, 52—60).— The partial polarisation 

• 11—2 
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of the fluorescence of iodine vapour is within the temperature 
range 20—350® independent of the temperature; this tact, despite 
the increase in the velocity of rotation of the molecule, is to be 
expected on theoretical grounds. The intensity of the fluorescence 
on warming over the temperature range 20—350® decreases only 
slightly, the relative values being 20®, 100; *100®, 99; 200®, 97-5; 
300®, 94*5; and 350®, 92'4. Thus the weakening of the fluores¬ 
cence by increasing the vapour density is not to be explained by 
the sho^ning of the mean impact time alone. J. F. S. 

The Influence of Light on the Conductivity of Fluorescent 
Li(wds. H. SouLAN (Compt, rend., 1921, 172, 581—582).—The 
prdonged illumination of a fluorescent liquid results in a progressive 
variation of the electrical conductivity, ending in the establishing 
of a limit value, which should remain after return to darkness. 
The results with a number of fluorescent substances in very dilute 
solutions give the equation log (C^~ Ct)=b--aty Ct being the 
conductivity at a time t, 0^ the limit value, and a and h two con¬ 
stants characteristic of the fluorogen. W. G. 

Colour and Optical Activity in Organic Compounds. 

Ernesto Longobardi (Anal. 8oc. Quim. Argentina, 1920, 8, 153— 
161).—The possibility of an antagonism between optical activity 
and colour in organic compounds was suggested in an earlier paper 
by the author (A., 1913, ii, 368). This question is discussed further 
in the present paper. Coloured compounds exist which, from 
their structure, should exhibit optical activity. Where optical 
activity has been verified, certain anomalies occur and, further, 
the materials used have been of doubtful purity. Unsuccessful 
attempts were made by the author to resolve alkali-blue and 
nitrotyrosine, obtained from Z-tyrosine. G. W. R. 

Photolysis of Water. Emil Baur and A. Rbbmann (Helv. 
Chim. Acta, 1921, 4, 256—262).—^The fact that, when two unattack- 
able electrodes are polarised in the solutions of certain colouring 
matters sensitive to light and then illuminated, alterations of 
potential occur at the electrodes and consequently depolarisation 
currents are originated, is best explained on the assumption that 
the colouring matter produces a photochemical decomposition of the 
water, but to such a slight extent that no visible evolution of 
detonating gas takes place (compare Staehelin, A., 1920, ii, 580). The 
authors experimented with solutions of uranyl salts, eosin, rhodamine, 
quinine, etc., in an exhausted vessel with the help of the differential 
tensimeter, but no sign of the evolution of oxygen or hydrogen 
was observed. The use of depolarisers also led to no definite result. 
The apparent rarity of chemical light actions is conditioned by the 
fact that the primary products of photolysis are usually capable, 
either by a reaction in the dark or by a second photolytic process 
opposed to the first, of re-forming the original compounds; the 
total chemical effect of the light is thus nil. The results obtained 
show that it is difficult to break into such a reaction cycle by addition 
of depolarising agents. T. H. P« 
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Primary Effect of L^ht and Photochemical Valency* 

P. R. K5qel (Photogr, Korr^^ 1920, 57, 308—310; from Chem, 
Zentr.^ 1921, i, 553). —^The primary photochemical effect consists 
in the activation of additional valency, which is only possible 
when energy is supplied, and leads first of all chemically to the 
formation of additive compounds. The effect of a photochemical 
catalyst is similar, and can hence lead to the formation of an endo- 
energetic product, the catalj^t reverting to its original state of 
energy. Such an action can be attributed to chlorophyll. Other 
photochemical reactions can be attributed to the formation or 
breaking up of polymerides. Photostereochemical grouping is also 
closely related. The activation of silver bromide by dyes can be 
explained as follows. The light raises the valency of single atoms 
in the dye molecule; the bromine will not be set free from the 
silver by the partly actinic ra 3 rs, for example, yeUow, but its 
union will be loosened; the bromine will then tend to react with 
the additional valency of the dye, without, how*Bver, a compoimd 
necessarily being formed. The dye, as is already believed, only 
acts catalytically. G. W. R. 

Optical Properties of Disperse Systems. I. Colour 
Changes through Illumination. Fritz Weigert (Kolloid 
Zeitsch., 1921, 28, 115—124). —^When silver chloride gelatin emul¬ 
sion, which has been exposed light until a bluish-red colour is 
produced and then washed to remove excess of silver nitrate, is 
exposed to light of various colours, the emulsion assumes approxi¬ 
mately the colour of the exciting light. In all cases the extinction 
in the existing colour is decreased by the treatment, but in all 
other colours it is increased. The change is shown to be entirely 
physical, due to a change in the silver chloride-silver system. 
When the exciting light is linearly polarised, the isotropic layer 
assumes the properties of double refracting crystals, the extinction 
direction of which lies in the intersecting line of the vibration 
plane of the electrical and magnetic vector of the exciting radiation 
with the layer. When the exciting light is first applied the layer 
is positively dichroic in all colours other than the exciting colour; 
when the treatment is long the dichroism changes its sign. The 
effect of light weakens with decreasing wave-length, particularly 
in the case of the double refraction and the dichroism. The extinc¬ 
tion is equally strong in the green and blue and decreases from yellow 
to the red, so that the colour of the layers is always red. The 
sensitiveness does not run parallel with the extinction; the maximum 
in this case lies in the red. It is shown that the above phenomena 
occur also in other cases. Collodion layers of the cyanine dyes 
are the most sensitive, but collodion layers of most sensitising 
dyes, such as pinachrome, pinacyanol, pinaverdol, orthochrome, 
homocoll, and ethyl-red also exhibit the same phenomena. 

J. P. S. 

Action of Light on Silver Bromide. 1. Walther Ehlebs 
and Peter Paul Koch (Zeitsch. Phyaik, 1920, 3, 169-*-174).— 
With the object of ascertaining the course of the action of light on 
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silver bromide, the authors have determined the change in weight 
which occurs when particles of silver bromide of an average diameter 
0*4/14 are illuminated. The method consisted in placing particles 
of silver bromide in a condenser and determining the potential 
which must be applied to keep the particle suspended. A beam 
of light is then allowed to fall on the bromide and the change in 
the potential ascertained at intervals of time. It is found that 
when the condenser is filled with air the mass of the particles 
increases slightly by an amount corresponding with an increase 
in potential of 1*5 volts; on the other hand, 5 the condenser is 
filled with nitrogen, it is found that with larger particles the weight 
decreases 1*5—5*0%, whilst with the smallest particles the decrease 
is 10%. From these data it becomes possible to calculate the mass 
of the latent image, and the amount of bromine given up by the 
particles on illumination. Calculations show that a particle of 
silver bromide of weight 3 x 10“^^ gram loses, on illumination for 
twenty minutes by an arc lamp, 6% of its weight of bromine, 
(comparative experiments with a specially rapid silver bromide gelatin 
plate show that the bromide particle, when illuminated for 1/100 
see. by a light intensity 1/10000 of that used in the above experi¬ 
ments, loses 1*5 X 10~^^ gram of bromine, that is, approximately 
one atom per particle. J. F. S. 

Optical Properties of Disperse Systems. II. Significance 
of the Amicroscopic Phase. Fritz Wbigbrt and Hans Pohlb 
(KoUoid Zeitsch.y 1921, 28, 153—161. Compare this vol., ii, 289).— 
A continuation of work previously published (loc, cit.) undertaken 
with the object of ascertaining whether the ultramicroscopic 
examination of changes which occur when photo-sensitive chlorides 
are exposed to light is capable of furnishing knowledge of the 
changes occurring in the individual particles of a colloidal system. 
The results, as far as the main object of the work is concerned, 
are negative, since it is shown that the secondary particles, which 
alone are responsible for the change, are not resolvable ultra- 
microscopically. The absorption displacement and the dichroic 
effect brought about by light is due to the action on the amicrons 
of the light-sensitive chlorides which are closer together than 
the wave-length of the exciting light. It is calculated that the 
]iortion of the photo-chloride which is affected by these optical 
amicrons amounts to at least 36%. It is shown that the optical 
properties of the system are due to amicroscopic micellae which 
are nearer together than the wave-length of the light used. 

J. F. S. 

The Ixifluence of Light Energy on the so-called Exchange 
or Dis^acement Reactions. Reduction of Alkali Nitrite. 

Oskar jBaudisch (J5er., 1921, 54, [5], 413—417).—Reactions of 
the type of the reduction of nitrite by potassium ferrocyanide 
and oxygen (A., 1917, i, 434) are found to be very susceptible to 
the influence of light. Thus, a freshly-prepared-solution Of potass¬ 
ium ferrocyanide is unchanged by a solution of nitrosobenzene or 
p-nitrosodimethylaniline in the dark, but rapidly darkens in colour 
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on exposure to light owing to the formation of the compoumds 

[re^^®]Na»ajid The newly-introduced 

glfoup can be again displaced if an excess of sodium cyanide or 
sodium nitrite is added to the solutions which are kept exposed 
to light. Similarly, one cyano-group of potassium ferrocyanide 
is readily displaced by oxygen, with the formation of an intensely 

yellow peroxide, ^Kg, when aqueous solutions are exposed 

to light and air, and the compounds, Ffc?^^ iNag and 

OH "1 ^ 

autoxidisable with still greater ease. 

The following experiments are designed to show that subsidiary 
valencies are operative in these exchange reactions. Among organic 
compounds, pyridine has the greatest affinitjr for iron, union occurring 
with the iron atom by means of the subsidiary^alency of the ter- 
valent nitrogen atom. If this is actually the case, 2-methylpyridine 
must be considerably less active, since its subsidiary nitrogen 
valency is partly diverted by the neighbouring methyl group. 

This is shown to be the case by mixing solutions of ^Nag 

with pyridine and a-picoline aqd adding aqueous alcoholic solutions 
of nitrosobenzene. In the absence of base, an intense violet colour 
is immediately developed; with p 3 n*idine, the nearly colourless 
solution gradually becomes pink, whilst with a-picoline an intense 
wine-red colour is produced which becomes as dark violet as the 
control solution. The percentage of pyridine in technical a-picoline 
can be estimated approximately in this manner. H. W. 


Photo-bromination of Toluene and Xylene. Torsten 
S wENSSON {Zeitsch. wiss, Photochem., 1921, 20, 206—218).—The 
rate of absorption of bromine by toluene and xylene in the 
presence of benzene, alcohol, carbon tetrachloride, or hydrogen 
bromide, when exposed to Hght from a quartz mercury lamp at 
20®, has been investigated. The results show that alcohol has a 
negative catalytic action on the process owing to its removal of 
the hydrogen bromide from the sphere of action. Hydrogen 
bromide catalyses the reaction very strongly in the positive sense, 
and at the same time it is decomposed. J. F. S. 


Collisions between Atoms and Free Electrons. 0. Klein 
and S. Rosseland {Zeitsch. Physik, 1921,4,46—51).—theoretical 
paper in which the effects of collisions between atoms and free 
electrons are considered. The authors regard such collisions as 
of two kinds, (1) collisions of the first kind studied by Franck and 
Hertz (A., 1919, ii, 206) in which a change of the atomic system, 
without the emission of rays, from the normal condition to a 
stationary condition with greater energy is brought about whilst 
the electron loses a definite amount of energy in keeping with the 
energy principle and (2) collisions of the second kind, in which 
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the atom, without emission of radiation, passes from a stationary 
condition of greater energy content to a stationary condition ol 
smaller energy content, whilst the electron after the completion 
of the collision possesses a greater kinetic energy, the amount of 
the increase being equal to the energy lost by the atom. 

J. F. S. 

Precision Measurements in the X-Rays Spectra. IV. K. 
Series, the Elements Copper to Sodium. Elis Hjalmab 
(PhU. Mag., 1921, [vi], 41, 675—681).—See A., 1920, ii, 655. 

Fine Structure of the ROntgen Spectra. Adolf Smekal 
(Zeitsch. Physik, 1921, 4, 26—45).—^A theoretical paper in which 
an attempt is made to extend in two directions the position reached 
by the Kossel-Sommerfeld considerations of the fine structure 
of the Rontgen spectra. Kossel and Sommerfeld make use of 
^drogen-like energy levels for the individual electron sheaths. 
The present work subdivides the sheath as a whole into three 
quantum numbers, and postulates sheath conditions, in which all 
the electrons do not behave similarly. The first assumption ex¬ 
plains satisfactorily all the sheath conditions, including those 
which are unlike hydrogen, corresponding with the absorption 
edges of the individual Rontgen series, if none of the quantum 
numbers can become zero. The second assumption appears to 
be of inmortance for the K sheath, and on this basis an explanation 
of the fine structure of Ka is attempted. It is also shown that 
the L series contains only three absorption edges, the A doublet 
of the L series is not real, the Kas and Ka 4 lines of Siegbahn as 
well as the Ka^ and Ka^ lines of Hjalmar have, as has Ka, two quantum 
levels. J. F. S. 

Interpolation Table for the Calculation of Spectral Series. 

Angel del Campo and Miguel Catalan (Anal. Fis. Quim., 1920, 
18, 118—128).—Rydberg’s tables for the calculation of spectral 
series are recalculated, using the more recent value for the constant 
N, found by Curtis (A., 1914, ii, 761). G. W. R. 

The Corpuscular Spectra. Laws of the Photo-electric 
Emission for High Frequencies. Maurice de Broglie (Coni'pl. 
rend., 1921, 172, 806—807. Compare this vol., ii, 232, 323).—In 
illuminating a certain radiator. A, with a ray of light, X, of fre¬ 
quency V, the Bohr’s rings of the radiator corresponding with the 
work of extraction We, Wiy Wm, etc., for the emission of electrons, 
a series of corpuscular rays may be observed having for quanta 

hv- WEy hv- TTx, Av- ^My . > il the frequency v is superior 

to the frequency K. The radiator A also gives fluorescent rays 
which furnish corpuscular rays. W. 6., 

Relative Ionisation of DijEEerent Gases by a-Rays. Viktor 
F. Hess and Maria Hobnyak (Wien. Anzeiger, 1920, 219; from 
Chem. Zerdr., 1921, i, 552—553).—^Measurements were made of the 
total ionisation by a-rays from polonium of carbon dioxide, nitrogen, 
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oxygen, hydrogen, and coal gas compared with that of air. For car¬ 
bon dioxide, using the full range of the radiation, it was about 23% 
peater and for coal gas about 12% less than for air. By restrict¬ 
ing the range of the radiation used, that is by using a-rajrs of smaller 
velocity, quite different relative values were obtained, from which 
it is concluded that the form of the Bragg curve is notably different 
for the different gases, particularly in the terminal portion of the 
range. For example, using the last three millimetres of the range, 
the ionisation for carbon dioxide was 8% smaller, for coal gas 22% 
smaller, but for hydrogen 26% greater than for air. G. W. R. 

Disintegration of Atoms by a-Particles. (Sib) E. Rutheb- 
FOBD and J. Chadwick (Nature, 1921, 107, 41).—The hydrogen 
atoms expelled from a hydrogen compound on bombardment 
with a-particles have a range of 29 cm. in air; those from nitrogen 
40 cm. Long-range hydrogen atoms were similarly liberated from 
boron, sodium, fluorine, aluminium, and phosphorus. They are 
not liberated from oxygen, sulphur dioxide, *or carbon dioxide 
molecules. The following elements showed little if any effect 
with an absorption corresponding with 32 cm. of air: lithium, 
glucinuuL. carbon, oxygen, magnesium, silicon, sulphur, chlorine, 
potassium, calcium, titanium, manganese, iron, copper, tin, and 
gold. The particles apj^ar to consist of hydrogen liberate at 
different speeds. Assuming the^Jlaw connecting range and velocity 
to be the same as for a-particles, it would appear that the energy 
of the H-partiole from aluminium is about 26% greater than the 
energy of the incident a-particle. The conclusion is drawn that 
elements with atomic mass 4n, where w is a whole number, give no 
particles, whilst elements with atomic masses 4»i + 2 or 4n + 3 
give the particles. Atoms of type in are supposed to be built 
up of stable helium nuclei; those of masses 4n + 2 or 4w -f 3 of 
helium and hydrogen nuclei. J. R. P. 

Different Modes of Radioactive Disintegration and the 
Possibility of [Indicating] their Significance from the 
Nuclear Structure. Lise Meitneb (Zeitsch, Physik, 1921, 4, 
146—166).—On the basis of the generally accepted helium hydrogen 
nuclear structure of the atomic nucleus, the author has deduced 
theoretically four different methods by winch radioactive disin- 
t^ation may proceed. These are (i) a series of successive 
«-changes, — a — a — a (ii) an a'-change followed by two 
^-changes, — a' — p — p —, (iii) a p-change which leads to branch 

^ a' 

changes leading eventually to the same product, p-<C]>> and (iv) a 

tt' 

a a. 

bmnohing change of the form or c^. These four modes of dis- 

integration ore considered in connexion with the known radioactive 
changes. J. F. S. 

Mass of the Loiw-rai^e Particles from Thorium-C. (Sra) 
E. RtJTHBBXOBD {PhU. Mog., 1921, [vi], 41, 670—674).—jti the 
disintegration of thorium-C7 a small number of portioles with the 

11# 
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long rango of irs cm. are expelled, which were supposed to be 
atoms of helium. On account of the possibility that these may 
have originated by collision of the a-particles with the oxygen 
of the mica, the experiments were repeated with aluminium as 
the absorbing screen. The same results were found (see following 
abstract), the number of particles being 1/10,000 of the total number 
of a*particles from the thorium-(7. Examination of the deflection 
of the particles in a magnetic field showed that they were ordinary 
oc-partioles of mass 4. There is no information as to the source of 
the Ipng-range a-particles. It may be that thorium-O may break 
up in two ways with emission of rays of ranges 8*6 and 11’3 cm., 
or that 1 /10,()00 of the atoms of thorium-0 break up directly with 
emission of these ve^ swift a-particles. The resulting product 
would have the atomic number 81, which is that of an isotope of 
thallium of atomic weight 208. The amount of thallium found 
in thorium minerals should be about 0*00004%. J. R. P. 

Lonff-range Particles from Thorium Active Deposit. 
A. B. Wood (Phil. Mag.^ 1921, [vi], 41, 576—684; see also pre¬ 
ceding abstract).—^The emission of long-range particles from 
thorium active deposit was re-examined. The ratio of the total 
number of particles with ranges exceeding 8*6 cm. to the total 
number of ordinary a-particles (ranges 6*0 and 8*6 cm.) is 1 to 
11,000. At least 90% of the long-range particles originate in the 
active deposit, whilst the remainder are probably produced by 
collision of a-particles with oxygen atoms in the mica screen em¬ 
ployed to stop the short-range particles. Slight evidence was 
obtained of the existence of high-velocity particles, probably 
hydrogen atoms, of ranges exceeding 11*3 cm. The proportion 
of these to the total number of long-range particles is probably 
not more than 1 in 100. J. R. P. 

Volatilisation of Thorium-JB and Thorium-C deposited on 
Gold. Stanislaw Loria {Krakauer Anzeiger, 1917, 260—^264; 
from Chem. Zentr., 1921, i, 608).—The volatilisation of a radio¬ 
active product deposited on metal was examined in the case of 
thorium-R + thorium-(7 deposited on gold. The volatilisation of 
thorium-R from gold begins sooner than from platinum and palladium 
and throughout the temperature interval 300—1000*^ is greater 
from gold than from the other two metals. The volatilisation of 
thorium-C from gold is very similar to that from platinum. In 
both cases there occurs a discontinuity on the volatilisation curve 
at about 760®, which may be referred to the occurrence of thorium-(7 
oxide, stable in this region of temperature. This discontinuity is 
not shown for thorium-C on palladium. G. W. R. 

The Isotopisxn of Mesothorium and Radium and the 
Separation of these Elements from Barium. Ralph K. 
Strong (J. Amer. Chem. Soc., 1921, 43, 440—452).—^To ascertain 
whether mesothorium and barium are truly isotopic, experiments 
were made in which barium compounds from monazite residues, 
containing mesothorium and radium, were subjected to fraotiona- 
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tion, the ratio of mesothorium to radium being determined both 
before and after the concentration of the radioactive elements. 
By fractional crystallisation of the hydroxide, starting with 1,100 
grams of barium chloride containing 11 mg. of mesothorium and 
8 mg. of radium, there were obtained a rich fraction of 17 grams 
of barium chloride containing 8*4 mg. of mesothorium, and a poor 
fraction containing 0*22 mg. in 746 grams. * The rich fraction was 
converted into bromide and by fractional crystallisation, 0*55 gram 
of crystallised barium bromide was obtained containing 6*4 mg. of 
mesothorium. The bromide process is much more efficient than 
the hydroxide process for concentrating the radioactive elements. 
The ratios of mesothorium to radium in the rich and poor fractions 
from the hydroxide fractionation and in the rich bromide fraction 
were found to be identical with the ratio in the original material. 
Radium and mesothorium are therefore true isotopes. E. H. R. 

General System of the Isotopes. A. van Bboek {PhysikaL 
Zeitsch,, 1921, 22, 164—170).—theoretical paper in which the 
conditions of a schematic representation of the isotopes are dis¬ 
cussed. J. F. 8. 

Absorption of Gases in the Electric Discharge Tube. 

F. H. Newman (Proc, Physical ^Soc., 1921, 33, 73—82).—Various 
elements were deposited in a.jgure condition on the cathode in an 
electric discharge tube. To obtain a clean surface of the element 
the latter was distilled in a vacuum. An electric discharge was 
passed through nitrogen contained in the tube. Measurements 
were made to compare the amount of gas absorbed by the element 
with the quantity of electricity passing. Potassium, sodium, 
mercury, cadmium, antimony, magnesium, calcium, zinc, tin, 
phosphorus, sulphur, and iodine were used. The rates of absorption 
were very great with the last three elements. Hydrogen was also 
used in the tube and absorption occurred with phosphorus, sulphur, 
and iodine. The absorption is attributed principally to chemical 
action. Nitrogen and hydrogen assume active modifications when 
exposed to an electrical discharge at low pressure. J. R. P. 

Mobility of Ions which are Common with those of the 
Solvent. G. von Hevesy (Zeitsch. Elehirochcm., 1921, 27, 
21—^24).—^A theoretical paper in which the abnormally Jarge 
mobilities of the hydrogen and hydroxyl ions are discussed. It is 
shown on the basis of Noyes’s electrical conductivity measurements 
that the abnormally high mobilities of the hydrogen- and hydroxyl- 
ions vanish at high temperatures, and therefrom it follows that 
the ions of water migrate according to the same laws as other ions. 
A comparison of the mobility of the hydrogen ion and the hydrogen 
molecule shows that the latter migrates very rapidly in comparison 
with the normal ” ions and is only one and a half times slower 
than the hydrogen ion. This fact is opposed to the hypothesis 
that the hydrogen- and hydroxyhions migrate in a manner different 
from that of the other ions. The viscosity of water is calculated 
to 0*001206 at 218® and 0*000927 eg. at 306®. J. F. S. 

11*—2 
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Chlorine Overvoltages. Edgab Newbbey (T., 1921, 119, 
477—486), 

Explanation of the Electrical Phenomena during the 
Decoxxmosition of Ammonium Amalgam. Gbbtbud Aron- 
HBIM {Zeitach, physikal, Chem,, 1921, 97, 96—133).—^The expulsion 
of positive carriers of Electricity from the surface of decomposing 
ammonium amalgam has been examined quantitatively and the 
process compared with the expulsion of carriers of electricity from 
the surface of pure mercury when gases are bubbled through it. 
It is shown that both processes exhibit exactly the same regularities. 
They give rise to carriers charged in the same sense and have 
similar pressure and temperature curves. Thus the production 
of carriers is to be attributed to the same cause in both cases, 
namely, to the bubbling of gas through an electric double layer 
(Lenard, A., 1915, ii, 607). It is shown that bubbling ammonia 
through mercury does not give rise to the charged particles, whilst 
hydrogen and carbon dioxide produce about the same effect. It 
is noted that the expulsion of gas from the surface of a liquid 
ammonium amalgam is not visible even microscopically; this 
indicates an extremely fine state of subdivision of the gases. See 
also de Broglie (A., 1907, ii, 664), Coehn (A., 1901, ii, 166), McCoy 
(A., 1912, i, 639) and Becker (Ann, Physik, 1909, 29, 909).f’ 

J. P. S. 

Thermo-elements. I. Thermal and Electrical Conduc¬ 
tivities of Copper-Phosphorus Alloys. Georg Pfleideber 
(Oes. Abhandl, KenrU. Kohle, 1919, 4, 409—426; from Ghent, 
Zentr., 1921, i, 348).—The efficiency of the transformation of thermal 
into electrical energy by means of a thermo-element depends, not 
only on thermo-electrical power, but also on the ratio of thermal 
to electrical conductivity : the efficiency of the transformation will 
be less with increase of this ratio, which, according to the Wiede- 
mann-Franz law, should remain constant. 

Experiments on copper-phosphorus alloys containing 1*98 and 
0*63% of phosphorus respectively failed to confirm previous observ¬ 
ations of favourable variations in the ratio of thermal to electrical 
conductivity. It is concluded that there is no prospect of obtaining 
any increase in efficiency of thermo-elements by modification of 
this ratio. G. W. R. 

Thermo-elements. II. The Thermo-electric Power of 
Antimony-Cadmium Alloys of about 50 Atomic per Cent. 

Franz Fischer and Georg Pfleidbrer (Ges, Abhandl, Kennt, 
Kohle, 1919, 4, 440—447; from Ghent, Zentr,, 1921, i, 349).— 
Antimony-cadmium alloys of approximately atomic composition 
show probably the highest thermo-electric power of all metals 
and alloys hitherto investigated. In one and the same fragment 
and in different fragments of the same alloy remarkably variable 
values for thermo-electric power were obtained, including some 
higher than any hitherto observed. 

Such variations suggest that the thermo-electrical properties of 
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this alloy are much influenced by inhomogeneity. The thermal 
treatment is also of importance in this connexion. Thermo¬ 
electric power is altered at higher temperatures, not only by a 
reversible temperature effect, but also by an irreversible alteration 
of the material. Amalgamation depresses thermo-electric power. 
Alloys prepared by fusion under a mixture of lithium and sodium 
chlorides showed particularly low values, which, however, were 
increased by subsequent heating without the covering of fused 
salts. G. W. E. 

The Behaviour of an Unattackable Electrode in the Reaction 
3B[N02 " 2NO + HNO 3 + H 2 O at Equilibrium. Alfons 
Klemekc (Zeitsch. Elektrochem., 1921, 27, 110—112).—The normal 
potential of the reaction 2 NO 2 ' —^ NO + NO 3 ' at 25"^ was calculated 
by Pick (A., 1920, ii, 409) on the assumption‘that this reaction 
takes place at an unattackable electrode. The author now shows, 
by comparing the measured potential when a platinum electrode 
is in equilibrium with the system, nitric acid-nitrous acid-nitric 
oxide, with the calculated potentials for the three reactions: ( 1 ) 
NO + 2 H 2 O 4H + NO 3 '; (2) NO + HgO 2 H- + NO 2 '; (3) 
NO 2 ' + H 2 O —> 2H* + NOg', that the observed value agrees with 
that calculated for the first of these reactions, which must therefore 
be regarded as the electrode reaction in solutions up to 3N. In 
fairly dilute solutions (about 9*3N), the second reaction is super¬ 
imposed on the first. The correspondence of Moore’s measure¬ 
ments (A., 1913, ii, 467) with the thermodynamic calculations based 
on the assumption of 2 NO 2 '—> NO ^ NOg', was probably accidental 
and due to the uncertainty of the equUibrium measurements of 
Lewis and Edgar for the reaction 3 HNO 3 ^ " 2NO + HNO 3 + HgO, 
on which the calculation depended. E. H. R. 

The Mechanism of the Exchange of Energy in the Electro¬ 
chemical Passage of an Atom to the Ionic State. Ren£ 
Audubert { Compt . rend,y 1921, 172, 753 — 755). — The work neces¬ 
sary for the solution of an electrode in a solution of one of its salts 
may be considered as composed of two terms ; a term w relative 
to the work necessary to draw an atom from the surface of the 
electrode, and a term w' relative to the work put into play in the 
passage of this atom to the ionic state. Considering the trans¬ 
formation of a gram-atom of the electrode we have tQn=Nw + Nw\ 
where e is the tension of solution of the electrode, n the valency 
of the ion, and N Avogadro’s constant. Nw' may be expressed 
by Jq^ where q is the heat of ionisation of a gram-atom of the 
element considered. The value of Nw can be calculated from the 
heat of vaporisation by the equation JL = Nw -f RT and thus 
it is possible to calculate c. The calculated and observed values 
agree well in the cases examined except for cadmium and hydrogen. 

W. G. 

The Electrical Phenomena Accompan 3 ring the Displacement 
of Metals. Bablot (Compt. rend., 1921,172, 857—859. Compare 
this vol., ii, 247). —If, under the experimental conditions previously 
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described (loe. cit), the two fragments of zinc are connected to the 
two poles of an electric cell having a potential difference of one or 
two volts the figure formed by the lines of copper crystals radiating 
from the fragments obtained are disymmetrical and the neutral 
line takes a parabolic form. If the E,M.F. is sufficiently great 
there is no metallic deposit on the zinc connected to the negative 
pole. The formation of these figures is attributed to the action 
of the electric field produced by the more electro-negative metal. 
This action tends to orientate the positive ions of the electrolyte 
along the lines of force. At the same time these ions are sub¬ 
jected to the forces of crystallisation and when they pass to the 
metallic state the figures formed are the result of these two actions. 

W. G. 

Relationships at Copper Anodes in Solutions of Alkali 
Hydroxides. Pr. Jirsa {Zeitsch, Elekirochem.y 1921, 27, 30—34), 
—^The potential of a copper anode in alkali solution has been 
measured. It is found that the addition of teUuric acid to a 
copper anode in alkali does not cause a gradual depolarisation 
as is the case with a silver anode in similar circumstances (A., 
1919, ii, 264). The potential of the electrode Cu',Cu 203 l|, pre¬ 
pared without telluric acid, sinks rapidly to zero when the polarising 
current is cut off, but the same electrode, when in alkali solution 
containing telluric acid, has a constant potential difference. The 
ceU (Pt)Cu|Cu208,Cu0,2K2Te047i^K0H,Cu(0H)2||AKCl|Hg2Cl2|Hg 
has been measured at 18® and found to have the value + 0*22 volt. 
When solutions of alkah hydroxides are electrolysed between 
copper electrodes by an alternating current of 49 periods, the 
copper is oxidised, even when the possibility of atmospheric 
oxidation is rigorously excluded, and the copper passes into 
solution in the univalent condition. J. F. S. 

Transport Numbers of Liquid Amalgams. Franz Skaupy 
(Zeitsch, Physik, 1920, 3, 178—181).—^A theoretical paper in which 
the explanation offered by Lewis, Adams, and Lamann (A., 1916, 
ii, 76) for the accumulation of the dissolved metal at the anode 
during the electrolysis of sodium and potassium amalgams is dis¬ 
cussed. The author shows that the mercury ions wandering to 
the cathode force the residue of the solution, which contains the 
alkali metal, to the anode. The transport number, n, is con¬ 
nected with the concentration of the amalgam, c, the electron 
concentration of the mercury, and the degree of hydrargyration of 
the mercury ion, z, by the formula n = u/v(l + z), c/100, where u 
and V are the migration velocities of the complex mercury ions and 
the electrons respectively. J. F. S. 

Electro-endosmosis and Ion Adsorption. A. Gyemant 
(KoUoid Zeitsch.y 1921, 28, 103—114).—^A method for the deter¬ 
mination of electro-endosmosis is described which makes it possible 
to use any type of membrane. Making use of this new apparatus, 
the electro-endosmosis of a number of solutions has been investi¬ 
gated, using membranes of collodion, kaolin, carbcm, agar, ferric 
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oxide, and filter paper. It is shown that the charge on which 
the electro-^endosmosis depends can be attributed to ionic adsoro* 
tion and in this connexion the nature of the adsorbent and the 
different adsorptions of the two ions are determinative. The 
adsorbent has the character of an acid, a base, or an am¬ 
pholyte. The acid and basic membranes can be charged to the 
highest extent by hydrogen- or hydroxyl-ions respectively, but not 
discharged by these ions. In certain cases, it is possible to dis¬ 
charge these by tervalent ions. Ampholytes may be discharged 
by finite concentrations of hydrogen- and hydroxyl-ions. The 
so-called indifferent diaphragms behave either as acid or as am- 
pholytic diaphragms, and correspondingly are only chargeable 
or dischargeable. Non-dischargeable but always negatively charged 
diaphragms are represented by collodion and agar, whilst the only 
known representative of a dischargeable membrane is charcoal. 
The analytically determined adsorption of an electrolyte furnishes 
no direct evidence on the charging produced by the electrolyte. 
In general, it is found that the smaller the analytically determinable 
adsorption the greater the charging of the diaphragm. J. F. S. ^ 

The Construction of Platinum Resistance Thermometers 
aud Immersion Heating Coils of Low Lag. T. S. Sligh, jun. 
(J. Amer. Chem. 8oc., 1921,, 43, 470—475).—Improvements in 
constructional detail in the platinum resistance thermometers 
described in Bureau of Standards Bulletin, 1909, 6, 150, and 1913, 
9, 483, are outlined. There is also described a convenient type 
of laboratory heating coil of low lag, specially suited for use as 
a bath thermo-regulator or for work involving the accurate measure¬ 
ment of heat supplied electrically. The heating coil is constructed 
by winding resistance ribbon on a flat strip of mica, insulating by 
means of thin mica side plates and enclosing in a flattened copper 
tube or sheath. [See J.Soc. Chem. Ind.^ 1921, 326 a .] E. H. R. 

Calculation of the Specific Heats of Gases. W. Hebz 
(Zeitsch, MeJctrochem., 1921, 27, 125).—Three equations are de¬ 
duced for calculating Cp — Cr, the difference between the specific 
heats of a gas at constant pressure and constant volume. These 
are (1) Cp — Cv== 0'000087/dfcvjt, where dt and vk are the critical 
density and volume respectively; (2) CpCv == 0*0Q^5LITt9 
where L is the heat of vaporisation at the boiling point Ta ; (3) since 
L = pkTsjTkdk (A., 1919, ii, 494), it follows that 
Cp--Cv-= 0^0936pklTkdk, 

The formulse are applied in a number of typical cases. 

E. H. R. 

Molecular Energy in Gases. (Sm) J. A. Ewing {Proc. Boy. 
8oc. Edin.y 1920, 40, 102—111).—^The known facts with regard 
to the specific heat of gases from — 200® to 2000® have been re¬ 
viewed and the following conclusions drawn. The increase in 
specific heat observed in most gases when heated is due to the 
setting up of to-and-fro vibrations of the atoms composing the 
molecules. The principle of equipartition does not apply to these 
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vibrations. In monatomic gases, substantially all the energy, so 
far as that is communicable, consists of energy of translation. 
Accordingly, the s^cific heat is sensibly constant, having the 
value fJS and y ^e value §. In diatomic gases, under normal 
conditions, the energy consists mainly of energy of translation 
and energy of rotation about axes transverse to the line joining 
the two atoms. The specific heat, (7v, is approximately and 
f of this quantity is accounted for by there being two (and only 
two) effective degrees of freedom of rotation. The normal value 
of y is accordingly 1|. When the gas is cold, the energy of vibration 
is nearly negligible, except in certain gases such as vapours of the 
halogens, wnere it forms an appreciable part of the whole energy 
even at ordinary temperatures. When a diatomic gas is heated, 
the to-and-fro vibration of the atoms comes increasingly into play 
and contributes a substantial addition to the energy, with the re¬ 
sult that the specific heat rises and y falls below 1^. In all gases 
at all temperatures there is an equipartition of energy between 
each degree of freedom of translation and each effective degree of 
freedom of rotation. The abnormal behaviour of hydrogen at 
very low temperatures discovered by Eucken (A., 1912, ii, 232) 
may conjecturally be accounted for by supposing a change of mole¬ 
cular structure to occur which deprives the hydrogen molecule of 
its two normal degrees of freedom of rotation. If such a change 
of structure occurs it may be expected to exhibit hysteresis in 
relation to the temperature. In triatomic and polyatomic gases, 
there are three effective degrees of freedom of rotation which, along 
with the three degrees of freedom of translation, would make Cv 
equal to 3ii and y equal to if there were no energy of vibration. 
But, in addition, there is in general a considerable amount of 
energy of vibration, resulting from to-and-fro movements of the 
atoms within the molecules, to which the principle of equipar¬ 
tition does not apply. Vibrations of relatively long period become 
important at relatively low temperatures. This makes the specific 
heat actually greater than 3B and y less than 1^, especially at high 
temperatures, when the energy of vibration becomes a large part of 
the whole energy. It does not appear to be necessary to have 
recourse to the quantum theory in dealing with molecular rotations 
in gases; at the same time, the observed facts do not conflict with 
the theory. The general effect of to-and-fro vibrations of atoms 
within the molecule of a gas is satisfactorily expressed in terms of 
the quantum theory. The resemblance which exists between the 
type of curve given by Planck’s theory and the curve of magnetis¬ 
ation of a ferromagnetic substance suggests that if the nature of 
the atoms and their constraints were better understood the results 
might admit of interpretation in terms which would not be incon¬ 
sistent with the older dynamics. J. p. S. 

Specific Heat and Inner Atomic Vibrations. Franz Seaupy 
{Zeitsch^ Physik, 1921, 4, 100—104).—A critical discussion of the 

r ifio heat of compounds in connexion with the specific heat of 
constituent elements. In order to bring the observed facts 
into line with the newer theory of atomic structure, the author 
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makes the assumption that the vibrations which chiefly condition 
the energy content of a solid substance are vibrations of the atomic 
parts, either the atomic nucleus and the whole electron sheath, 
or a part of the electron sheath and the residue of the atom. This 
vibration is characteristic of the atom, except in so far as it is 
influenced by the surrounding atoms. J. F. S. 

Thermodynamics of Mixtures. V. Mabio Basto Wagneb 
(Zeitsch, physikal, Chem.y 1921, 97, 229—252. Compare this voL, 
ii, 162).—A mathematical paper in which the material previously 
published is further discussed and extended. The Dolezalek theory 
of binary mixtures and concentrated solutions is discussed and its 
position with regard to experimental data indicated (A., 1909, ii, 22). 

J. F. S. 

Surface Tension and Heat of Vaporisation. W. Hebz 
Zeitsch, Elektrochem,, 1921, 27, 25).—By combining the Trouton 
law with the Eotvos surface tension expression, the author has 
developed an expression connecting the surface tension with the 
heat of vaporisation. This has the form L = 20y//S^'<JI/i, in which 
L is the heat of vaporisation, M the molecular weight, y the surface 
tension at the boiling point, and a the density at the boiling point. 
The expression only holds approximately for normal liquids and not 
at all for associated liquids. T^om this formula the further ex¬ 
pression p = 1/10(J1//5)J. 0‘00102/42700, in which p is the molecular 
diameter, is deduced. Using this formula, the diameter of the 
benzene molecule is found to be I'l X 10“®, which is of the same 
order as the value found by other methods. Combining the first 
equation with the expression B = i/2^, in which B is the in¬ 
ternal pressure, this factor can be calculated by the formula 
B = X 42700/1033, in which Mv is the molecular 

volume. The following values are calculated: benzene, 1830 atm.; 
ethyl acetate, 1425 atm.; and aniline, 2120 atm. J. F. S. 

Heat of Vaporisation and Critical Data. W. Hebz {Zeitach. 
Eleklrochem., 1921, 27, 26).—The author has deduced a second 
formula whereby the heat of vaporisation of non-associated liquids 
may be calculated from a knowledge of the critical data (compare 
A., 1919, ii, 494). The expression has the form L = 0’000937’«/&!?*, 
where L is the latent heat of vaporisation, Tt the absolute boiling 
point, and dk and Vk the critical density and volume respectively. 
Since the Trouton rule MLjTs == constant, it follows that 
Jf. 0*00093/rfjfcVjb must also be constant. The two formulas are 
tested for a number of non-associated liquids and found approxi¬ 
mately to represent the facts. J. F. S. 

Calculation of the van der Waals's Constants a and b. W. 

Hebz {Zeitach, EhktrocJiem,, 1921, 27, 26—^27).—^Making use of 
expressions previously deduced (preceding abstract; A., 1919, 
ii, 494), the author has evolved tlroe equations by means of which 
the constant 6 may be calculated. These have the form: (1) 
Til2mL.dk, (ii) 6 = !;*/2031, and (iii) 5 = 0*0000216Jlf/*, 
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where the S 3 anbols have the significance given in the preceding 
abstract. The value of b is calculated for twelve substances by aJl 
three formulse, and slightly divergent values are obtained. These are 
compared witii the experimental figures, which are found to agr^ 
moderately well with some of the calculated values, although it 
cannot be said that any one of the formulse is superior to the 
others. Two expressions for the calculation of a are also given, 
(i) a = and (ii) a = 1*26 X \0^pk{MldicY\ again only a 

moderate agreement between the experimental and calculated 
values is obtained. Combining the last two formulae, the relation¬ 
ship Vk = 0*0000439Jlf jdk is obtained which connects the critical 
volume, critical density, and the molecular weight. J. F. S. 

Vapour Pressure Regularities. IV and V. W. Hbrz 
{Zeitsch, Elektrochem,, 1921, 27, 125—126. Compare A., 1920, 
ii, 163).—^IV. If in van der Waals’s equation the critical tempera¬ 
ture is replaced by the expression ^(1/1^20 + 293), where JTgo ^ 
co-efficient of expansion at 20°, the value of the factor a is close to, 
generally greater than, 3 for a number of liquids quoted, chiefly 
organic esters. In addition, the factor p* (critical pressure) in 
van der Waals’s equation can be replaced by the quantity 
1/^20 + 293/0*88ii, where n is the sum of the valencies of the 
constituent atoms. The value of a is thus calculated for a number 
of non-associated organic liquids. 

V. The constant of Cederberg’s vapour pressure formula 
(Thermodynamische Berechnung chemischer Affinitaten, p. 55, 
Upsala, 1916) when this is applied to organic compounds has an 
abnormally high value, increasing with Hhe*^ molecular weight of 
the compound. E. H. R. 

Separation of Miscible Liquids by Distillation. A. F. 
Dupton {Phil. Mag., 1921, [vi], 41, 633—646).—The separation of 
unit mass of a constituent A of a binary mixture of A and B involves 
the evaporation of a mass 1 + l/a{k — 1) of the liquid, where a is 
the relative proportion of A in the liquid and k == VaLblVbLa, 
where Fa, Vb are the masses of A and B in the vapour, and La, Lb 
the masses in the liquid. If Q is the latent heat of evaporation of 
the liquid, the quantity of heat required to separate unit mass of 
A is G [1 -f l/a(k — 1)]. The ratio of the mass of A separated by 
this amount of heat to unit mass is called the thermal efficiency of 
the still-head. Mixtures of benzene and toluene were investigated 
with the Dufton stiU-head (A., 1919, ii, 136). With slower rates of 
heating the greatest thermal efficiency was obtained when the dis¬ 
tillation was at the maximum rate to yield pure benzene. The 
thermal efficiency is reduced if loss of heat in the column is unduly 
prevented. J. R. P. 

Heat of Sublimation of Carbon. H. Kohn (Zeitsch. Physik, 
1920, 3, 143—156).—It is shown that the temperature curve of the 
positive crater of a carbon arc, burning under pressures above 
atmosphOTc, can be regarded as the vapour pressure curve of carbon 
when pure carbon poles are used for the arc. This has been pre- 



GBKBBAL AND BHYStCAL OHBMXSTBY, 


ii. 308 


viously shown to be true also for reduced pressures (Fajans, iWd., 
1920,1,100—118). The calculation of the heat of sublimation made 
by Fajans is incorrect, owing to the use of inaccurate temperature 
values given by Lummer (Verfliissigung der Kohle Braunschweig, 
1914). These temperatures have been corrected in the present 
work, and it is shown that the heat of sublimation of carbon, cal¬ 
culated from measurements over a pressure range 0*3—8*0 atm. 
which corresponds with a temperature range 4200—4700® abs., is 
163*5 Cal. The heat of sublimation of the diamond therefore 
becomes 168 Cal., a value which approximates very nearly to the 
figure 142 Cal. which is obtained from the integrated vapour pressure 
formula by introducing the chemical constant for monatomic gases. 

J. F. S. 

The Thermochemical Data of Cadmium' Chloride and 
Iodide. Hugh Stott Taylor and George St. John Perrott 
(J. Amer. Chem, Soc., 1921, 43, 484—493).— ThB^E,M,F. and their 
temperature coefficients have been determined for the following 
cells. 

Cadmium amalgam | CdCl2,2*5H20 and saturated solution 
I -^Cl I Ag, 0*62478 volt at 25°; 0*6249 volt at 0°. 

Cadmium amalgam | CdCl2,2*5H20 and saturated solution | PbCl 2 1 
lead amalgam, 0*1484 volt at 25° and 0°. 

Cadmium amalgam | Cdig and saturated solution I Agl | Ag, 0*305 
volt at 40°, 0*3035 volt at 25°, 0*3006 volt at 0°. 

Cadmium amalgam | Cdig and saturated solution | Pbig | lead 
amalgam, 0*1136 at 40°, 0*10726 at 26°, 0*09655 volt at 0°. 

Values for the heat of formation of cadmium chloride and of 
cadmium iodide from their elementary constituents were calculated 
from the electrical measurements. In the case of cadmium chloride 
it is deduced that a value of 93,000 cal., obtained from the elec¬ 
trical measurements, is more trustworthy than Thomsen’s value 
from thermochemical measurements. Calculations of the heat of 
formation of cadmium iodide from different electrical data gave 
somewhat discordant results. This constant was therefore re¬ 
determined by direct measurement of the heat of formation, by 
dropping iodme into a solution of potassium iodide containing 
finely divided cadmium in suspension. The value found was 
48,440 cal. and, combining the values determined directly and 
electrically, it is concluded that the most probable value is about 
48,500 cal. F. B. B. 

The Elementary Quantity of Energy Brought into Action in 
Solution. Rbn4 Audubbrt (Comp, revd., 1921, 172, 676— 
678).—On the basis that solution and vaporisation obey the same 
laws, the value of pJT, where p is the molecular latent heat of 
solution and T the temperature which corresponds, for a state of 
saturation, to an osmotjc pressure of one atmosphere, should be 
a constant. It is not possible to verify this directly, but by extra¬ 
polation from known results in the case of a number of salts the 
value of pjT is found to be 30—32, for v = 1 atm. From riiis 
the elem^tory quantity of energy necessary to cause a molecule 



ii. 304 


ABSTRACTS OF CHEMICAL PAPERS. 


to pass into solution is calculated to be 18 x 10“^® T ergs, whicli 
is we value found for the energy of dissociation of solids and for 
the energy of sublimation. W. Q. 

Surface Tension of Mercury in a Vacuum. Julio Palacios 
(An(d. FIs. Quim.y 1920, 18, 294—307).—Using a sp^ially devised 
apparatus and mercury the freedom of which from impurities was 
verified spectroscopically, the author obtains the value 402 dynes/ 
centimetre for the surface tension of mercury. This result is 
considerably lower than the values obtained by earlier workers. 

G. W. R. 

Interfacial Tension. I. The Statical Measurement of 
Interfacial Tension in Absolute Units. William Colebrook 
Reynolds (T., 1921, 119, 460—465). 

Interfacial Tension. II. The Relation between Interfacial 
and Surface Tension in Sundry Organic Solvents in Contact 
with Aqueous Solutions. William Colebrook Reynolds 
(T., 1921, 119, 466—476). 

The Adsorption of Alkali Chlorides by Animal Charcoal. 

Hans Hartleben {Biochem. Zeitsch.y 1921, 115, 46—51).—All 
alkali chlorides are adsorbed by animal charcoal within the limits 
of experimental error to the same extent. S. S. Z. 

Adsorption of Formaldehyde by Animal Charcoal. W. 

Moeller (Kolloid Zeitsch., 1921, 28, 127—132).—The adsorption 
of formaldehyde by animal charcoal has been examined in both 
acid and neutral solution. The adsorption in both cases is very 
great and follows the adsorption laws; that is, the adsorp> 
tion is dependent on the concentration. The adsorption of 
formaldehyde by animal charcoal in acid solution is dependent 
on the volume in the sense that a great deal more is adsorbed from 
a large volume than from a small volume of equal concentration. 
In neutral solution the adsorption is independent of the volume 
and is practically dependent on the total quantity of formaldehyde 
present. In neutral solution the adsorption is independent of 
the time, and equilibrium is set up in a very short time. The 
adsorption from acid solutions is dependent on the time and equi¬ 
librium is set up very slowly, so that even after eight days’ contact 
no equilibrium has been reached. J. F. S. 

The Determination of the Sorption of both Solvent and 
Solute. I. Preliminary. The System; Benzene-Iodine- 
Charcoal. Abu Mohambd Bakr and Joseph Edgar Kino 
(T., 1921, 119, 454—460). 

Explanation of an Apparent Anomaly outstanding in the 
Results of Measurement of Dissociation Pressures. Alan 
W. C. Mbnzies (Proc. Boy. Soc. Edin.y 1920, 40, 158—160. See 
A., 1920, ii, 412). 

The Dissociation Pressures of Iron Nitrides. Arthur A. 
Noyes and Leighton B. Smith (J. Amer. Chem. Soc., 1921, 43, 
475—481).—Iron nitride is readily formed at 460® by the action 
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of ammonia gas on iron. If the equilibrium constant of this reac¬ 
tion in its general form 2 FeicN + SHg = 2 a;Pe + 2 NH 3 be expressed 
by and that of the reaction Ng + SHg = 2 NH 3 by it is 
shown that the dissociation pressure of iron nitride can be expressed 
by The value of at 460®, calculated from known data, 

is 6'10 X 10“®; that of has been determined by the authors. 
The method consisted in admitting ammonia or hydrogen to the 
reaction tube containing iron and iron nitride and, after a period 
of fifteen to thirty minutes, suddenly withdrawing and cooling a 
quantity of the gas and analysing it. The experiments were made 
at 460®, and the time was chosen to allow the first above reaction 
to come to equilibrium before slower reactions could cause com¬ 
plications. The ratio Fe : N in the solid phase was varied between 
17*1 and 2*69. When this ratio was greater than 9, the equilibrium 
constant ^i=(Pnh,)^/(^h,)® remained at 0*8 to 1 * 2 , indicating pro¬ 
bably the existence of a stable nitride, Fe^N. When the Fe: N 
ratio became 7*7, the constant became 5*2 and i^iereased to 30 with 
Fe : N = 4*9 :1. Finally with Fe : N = 2*6 :1 the value of fell 
again to 2*1. These stages may correspond with the formation of 
a metastable nitride such as Fe 4 N in solid solution with the first, 
FegN, or of two metastable nitrides such as FcgN and Fe 4 N as 
separate solid phases; and finally of a stable nitride, probably FegN. 

The dissociation pressures of the nitrides in the above solid 
phases were calculated from and were found to be 20 , 000 , 

102,000, 590,000, and 41,000 atmospheres respectively. The work 
afiFords an example of the possibility of determining, through the 
study of a metastable equilibrium, the equilibrium conditions of a 
reaction not directly accessible to measurement. If, in the above 
reaction, complete equilibrium were established, all but about 
0 * 1 % of the ammonia would be dissociated and the iron nitride, 
with its high dissociation pressure, would not form at all. 

E. H. R. 

Solubility. I. Fritz Ephraim ( Bcr ., 1921, 54, [ B ], 379— 
385).—Solubility is defined as a type of miscibility, and it is pointed 
out that the latter phenomenon is invariably encountered with 
substances which are closely allied chemically. The solubility of 
salts in water depends on the ability of their iqolecules or ions to 
surround themselves with a water mantle and thus to approximate 
in character to the solvent. Since the author’s researches (A., 
1918, i, 389; 1920, ii, 378) have shown that the additive capacity 
of compounds is greatly dependent on spatial relationships, it would 
be expected that, if this factor is connected with the solubility, 
the latter would also be greatly dependent on the structure of the 
molecule. If a molecule is composed of a small kation surrounded 
by several very large anions, a hollow exists aroimd the former 
which can be fiUed by neutral portions; if these are water, the 
whole molecule becomes water-like and therefore soluble. Sparing 
solubility is encountered with, salts with spatially similar anions 
and kations. 

The ideas which are thus developed are applied to the examination 
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of several cases in which addition of water is unlikely by reason of 
the presence of other neutral portions, as with the cobaltammines, 
or of the absence of any tendency to unite with water as in the 
case of the benzene or naphthalene ring. Comparable spatial 
relationships are encountered with the salts of the alkaloids and 
those of positive complex cobaltammines, and it is found (for 
details see this voL, ii, 338) that all the known precipitants for 
alkaloids also yield precipitates with the Zeicco-oobalti-compounds, 
[Co(NH8)g]X8, and that the compounds thus formed are so similar 
that they would be scarcely distinguishable by eye from one another 
if the cobalt derivatives did not impart certain colorations. Con¬ 
versely, many cobaltammines give precipitates with the complex 

anion, precisely similar precipitates are now found 

to be given by alkaloids with this reagent. These reactions do not 
depend on the highly complex character of the cobaltammines, 
since they are a£o exhibited by the relatively less complex 
ammines of bivalent metals. Salts composed of small kations and 
a very large anion are generally freely soluble, but can be rendered 
insoluble when the two parts are spatially matched by the addition 
of neutral portions to the kation. Thus the picrates of small 
kations are freely soluble, but those of the ammines of small kations 
are sparingly soluble (following abstracts). 

A second possible factor governing the solubility of salts is their 
tendency towards isomerisation. Thus Hantzsch (A., 1918, i, 4) 
has shown that the esters and salts of an acid frequently exhibit 
very divergent optical behaviour, whilst that of the acid itself lies 
between the two extremes. This is accounted for by the supposition 
that the alkyl group of the ester is attached exclusively to one 
oxygen atom, R’CO'OAlk, whilst the metallic atom of the salt 

may be related to two oxygen atoms, R*C<Cq|x, the acid being 

a mixture of the forms R'CO’OH R*C<Cq|h. These investiga¬ 
tions are based on observations on dissolved substances, but it 
appears justifiable to conclude that the undissolved salt can also 
contain the ester form, R*CO’OX, and that this is particularly the 
case with many sparingly soluble salts; the hydratisation of the 
metal would certainly be more difficult in the '"ester” than in 
the “ salt ” form, since it is to a certain extent in complex com¬ 
bination. Observations on benzoates (compare A., 1918, i, 389) 
indicate the possibility of the existence of both types, since a 
solution of sodium benzoate only slowly yields a precipitate with 
salts of certain heavy metals such as nickel, cobalt, manganese, 
or bivalent iron, which is almost colourless, whereas the other salts 
of these metals arc in general coloured and the mother liquors 
retain the colour of the metallic salt solution. The co-ordination 


form appears to be even more probable for the insoluble 

salts than the ester form. 

Sparingly soluble salts of the ionisable type are also found in 
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which anion and kation are so spatially adapted to one another 
that the addition of water molecules is exceedingly difficult, 
(K 2 PtCle,KC 104 ). A fundamental difference, however, exists be¬ 
tween the sparing solubility of salts of the ester type and ionisable 
type in that in the former case there is practicaUy no chance of 
solubility m this form, whilst in the latter less or greater solubility 
is always present. H. W. 

Solubility. VI. Thermodynamic Relation between 
Solubility and Internal Pressure. Joel H. Hildebrand 
(J. Amer, Chem. /Soc., 1921, 43, 500—507).—^In the case of a bin^ 
liquid mixture it is shown by a process of thermodynamic reasoning 
that, if Raoult’s law holds, the two liquids mix without any heat 
effect and without volume change. It follows from this that only 
such liquids as have identical values of (9P/9 T)f, that is, the same 
rate of change of pressure with temperature at> constant volume, 
are capable of yielding solutions obeying Raoult’s law under all 
conditions, that is. at all temperatures, pressures; and compositions. 
The above term is seen to be related to the" equation of state 
P + {dEldV)T = T{dPldT)v, where E denotes total energy. It is 
proposed to define “ internal pressure as T{dPldT)v, which is 
practically equal to (dEldV)^ since P is small in comparison with 
the other terms. Defined in this way, internal pressure is capable 
of accurate measurement, since {dPldT)v=^ — (dPldV)T(dVldT)p = 
a/p, where a, the coefficient '<rf expansion, is (dVldT)plV and p, 
the compressibility, is — (dVjdP)TlV, The values for the internal 
pressure of a number of liquids are calculated in this way. 

Since the internal pressure of a solution of non-polar liquids is 
probably a linear function of the composition expressed in mol- 
fractions, it is probable that the difference between the internal 
pressures of the two pure liquids would determine, at least to a 
considerable extent, the deviation of the solution from Raoult^s 
law. The relation between surface tension and internal pressure 
is discussed. It is shown that the criteria previously used for 
estimating relative values of internal pressure are in substantial 
accord with the thermodynamic definition of internal pressure 
now proposed, although it is theoretically preferable to use surface 
energy in place of surface tension (compare A., 1918, ii, 36). 

E. H. R. 

The Miscibility of Liquids. Charles E. Fawsitt and 
Christian H. Fischer (J. Roy. Soc. New South Wales, 1919, 53, 
162—165).—^A table of organic liquid substances was drawn up 
by Holmes (T., 1913, 103, 2147) in which the liquids were 
arranged in the order of the radii of their molecular volumes 
(assuming the molecules to be spherical) starting with water, and 
it was shown that this table constituted, in fact, a miscibility table. 
The authors have drawn up an extended table, from experiments 
with the different substances, comprising 56 liquids, arranged 
in such an order that, if any two of them are miscible, then all 
the liquids between these two are perfectly miscible. The order 
of the liquids differs slightly from that in Holmes’s table. Replace- 
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ment of hydrogen in a hydrocarbon hy -OH, •CO-H, *0^02, or 
•NHg brings the liquid nearer the begimiing of the table, whilst 
replacement of hydrogen by *0113 moves it in the opposite direction. 
Unsaturated hy^ocarbons are nearer the beginning of the table 
than the corresponding saturated hydrocarbons. E. H. R. 

Volume Changes in the Process of Solution. Geobge 
Joseph Bubeows (J. Boy, Soc. New South Wales, 1919, 53,74—^99). 
—^The specific or molecular solution volume of any solute is 
generally calculated on the assumption that the volume of the 
solvent is unaltered by the process of solution, any change in 
volume of the system being attributed to the solute. The solution 
volumes of the following substances in water at different concen¬ 
trations were determined on this assumption from measurements 
of the densities of the different solutions at 26° or 30°: potassium 
chloride, mercuric chloride, saccharamide, succinic acid, succin- 
amide, tricarballylamide, carbamide, acetamide, propionamide, and 
sucrose. In most cases the solution volume was found to increase 
with concentration, the change being most marked with electrolytes, 
but in the cases of mercuric chloride and acetamide the solution 
volume decreased with increasing concentration. It is pointed out, 
however, that these changes in specific solution volume of the 
solute are only apparent and must be in some measure due to 
changes in the volume of the solvent. In some cases, for instance 
in dilute solutions of magnesium sulphate, the volume of the solution 
is actually less than the volume of water present. Measurements 
were made of the density of solutions of formamide in water over the 
complete range from 0% to 100% of formamide, regarding the 
formamide as the solute. The solution volume of the formamide 
steadily increased with increasing concentration, whereas the 
relative contraction of the system actually increased from 0% to 
44% formamide and then decreased. Simfiar results were obtained 
with solutions of ethyl alcohol in water. The volume changes 
cannot therefore be attributed to the solute alone. 

The molecular solution volumes determined for the above organic 
substances, which do not vary to any great extent with concen¬ 
tration, agree closely with the values calculated from Traube’s 
atomic solution volumes and co-volume (A., 1896, ii, 70; 1896, 
ii, 162, 354). 

The molecular solution volumes of the amides of the fatty acids 
from formic to hexoic were determined in ethyl alcohol at 30° 
and were found to be independent of concentration. The difference 
between the volumes of consecutive members of the homologous 
series was constant at 16*8 up to butyramide, but for higher members 
the difference increased. 

A study was also made of solution volumes in mixtures of solvents 
of varying composition. The value of the solution volume of 
benzophenone in mixtures of acetone and benzene was intermediate 
between the values in the pure solvents, but in acetone-ethyl alcohol 
mixtures the value was identical with that in the alcohol alone. 
Carbamide, formamide, acetamide, propionamide, and sucrose were 
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examined in water-alcohol mixtures and in every case the specific 
solution volume in the mixture was greater than in either solvent 
alone. In the case of formamide the solution volume in tlie mixed 
solvent was actually greater than the specific volume of the pure 
liquid solute. In each case a maximum value for the solution 
volume of the solute was found at a certain composition of the 
mixed solvent, but the position of this maximum varied with 
different solutes. The author rejects the solvate theory, and con¬ 
siders that the volume changes which occur on mixing liquids or 
on dissolving substances in simple solvents or mixtures of solvents 
result from a rearrangement of the molecules in the system to admit 
of closer packing. E. H. R. 

The Power of Solution and Ionisation of Non-aqueous 
Solvents toward Binary Salts. P. Waldei^ (Zeitsch. Mektro 
chem., 1921, 27, 34—37).—theoretical paper in which from 
previously published data the relationships between the solvent 
power and ionising power toward binary electrol 3 rtes are con¬ 
sidered for a number of non-aqueous solvents. It is shown for 
the binary salt tetramethylammonium thiocyanate, which is a 
strong electrolyte, that at the saturation point the degree of 
ionisation is practically the same in all the solvents examined, 

= Og.= 0*380. The actual values given, where F is the 

number of litres of solvent containing one gram-molecule of tetra¬ 
methylammonium thiocyanate and a is the degree of ionisation 
at 25® are : methyl alcohol, F = 2*18, a = 0*377, nitromethane, 
F = 3*59, a = 0*385; acetonitrile, F = 4*54, a = 0*379; ethyl 
cyanoacetate, F = 10*95, a ^ 0*381; propionitrile, F = 20, a == 
0*390; acetone, F = 37*6, a == 0*369; epichlorohydrin, F = 27*8, 
a = 0*388; phenylacetonitrile, F = 43*7, a = 0*374, and methyl 
ethyl ketone, F = 98*9, a = 0*381. The solubility of the same 
salt is given by the expression cZ/uti - 34 for different non-aqueous 
solvents when c represents the dielectric constant and /x the molecu¬ 
lar solubility. J. F. S. 

Reactivity and Conductwce of Benzene Solutions. H. P. 

Cady and E. J. Baldwin (J. Amer, Chem. Soc,, 1921, 43, 646— 
651).—^According to Allen {Kansas Univ, Sci, Bulletin, 1905), and 
Cady, and Lichtenwalter (A., 1913, ii, 916), benzene solutions of salts 
of organic acids, which gave precipitates on treatment with dry 
hydrogen chloride, showed a conductivity in accordance with 
the dissociation hypothesis. The objection of Koenig (A., 1914, 
i, 653) that the salts in question were slightly basic has now been 
met by a study of copper oleate, barium erucate, copper stearate, 
and silver melissate, obtained from sodium salts in the preparation 
of which a slight excess of acid was employed. Solutions of these 
salts in benzene showed an appreciable conductivity, which was 
increased on passing in dry hydrogen chloride, but gradually 
diminished in the ^t two cases owing to formation of a pre¬ 
cipitate. A similar result followed on the addition of a solution 
of stannic chloride in benzene to that of copper oleate (compare 
Koenig, he. cit.). A solution of oleic acid in benzene was practically 
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non-conducting,' and was only slightly affected in this respect by 
hydrogen chloride, but the addition ^ a stannic chloride solution 
gave rise *to a considerable conductivity. J. K. 

Electro-ciiTBtalline Properties as Conditioned by Atoznic 
Lattices. (Sm) Joseph Larmor (Proc. Roy. Soc., 1921, [A], 99, 
1— 10). —The assumption that the crystal lattice consists of atoms 
(ions), not molecules, is considered with relation to the charges on 
the ions. It is shown that compensating surface charges on certain 
faces of crystals are required. Dielectric excitation is regarded 
as due to the relative displacement of the positive and negative 
component lattices under the influence of the electric field. If 
the lattice has spiral features this relative displacement may in¬ 
volve twisting, and optical rotation may be produced. The twisting 
is, in the case of quartz and optically active liquids, roughly com¬ 
parable with the elongation. Double refraction induced by strain 
is attributed to bending of the ionic lattices or fragments of such 
lattices. J. R. P. 

Ionic Size and Lattice Energy of the Alkali Haloids for 
Atom Models with Cubic Symmetry. Hugo Schwendenwein 
(Zpitsch. Physilc, 1921, 4, 73—88).—^The lattice potential of the 
alkali haloids have been recalculated by means of the Rella formula 
{ibid.y 1920, 2, 157) on the basis of the Lande cubic ring model 
{ibid., 1920, 2, 83). By means of the equilibrium conditions the 
ionic radii are then calculated whereby values are obtained which 
differ considerably from those given by Land6. If these values 
are used to calculate the lattice energy a series of quantities is 
obtained for the alkali haloids which are in very good agreement 
with those found from the heat of solution. The electron affinity 
values calculated for the various alkali haloids agree better amongst 
themselves than those obtained according to the original Bom 
formula, but the compressibility of the crystals is too great. In 
general, the present cnloulations confirm the earlier calculations of 
Fajans and Herzfeld {ibid., 1920, 2, 309) made on the basis of the 
cube corner model. J. F. S. 

Photometric Methods and Apparatus for the Study of 
Colloids. S. E. Sheppard and Felix A. Elliott {J. Amer. 
Ghem. Soc., 1921, 43, 531—539).—Two types of photometer, 
distinguished as vertical and horizontal types, for the study of 
colloids, are described. The vertical type can be modified for use 
as a nephelometer, colorimeter, microphotometer, dispersimeter, 
or turbi^meter. The horizontal t 3 q)e is strictly a transmission 
and scatter photometer, and is useful for determining particle 
size, comparative turbidities, and coagulation velocities. For a 
full description of the apparatus, its mode of use, and a discussion 
of its limitations the original must be consulted. E. H. R. 

The Zone of Maximum CoUoidality. Its Relation to Viscosity 
in Hydrophile Colloids, especially Karaya Gum and Gelatin. 

Jerome Alexander {J. Amer. Ghem. Soc., 1921, 43, 434—440).— 
The viscosity of reversible emulsoid or hydrophile coUoids sometimes 
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increases as the dispersed phase becomes finer, as in oil emulsions, 
for example, or sometimes as the dispersed phase becomes coarser, 
as in the case of soaps or but 3 rric acid. There appears to be, in 
fact, a “zone of maximum colloidality,” above which viscosity 
decreases with coarser subdivision, as the Brownian movement 
becomes sluggish, and below which it also decreases as molecular 
dimensions are approached. This zone will probably differ with 
different substances. The approach towards the zone of maximum 
coUoidality from the side of coarse dispersion is illustrated by the 
clays, and from the side of molecular dispersion by the salts of the 
fatty acids. Experiments in which Karaya gum ground to different 
degrees of fineness was dispersed in water showed that the viscosity 
increased with increasing fineness of subdivision of the particles. 
Increase in viscosity accompanies the hydration and swelling of 
the particles, and as the dispersed phase becomes less viscous by 
swelling, the colloid as a whole becomes more viscous. The 
mechanism of the hydration process is discuss^ at some length 
and illustrated by the behaviour of the dried gum. The dehydration 
which occurs on drying appears to be accompanied by the removal 
of the protective aqueous films surrounding the micelles or their 
primary particles, in consequence of which the molecules or mole¬ 
cular groups approach one another so closely that the attraction 
of water or its ions is unable to separate them. The insolubility 
of heated gelatin is brought’ about in a similar manner. The 
decrease in the viscosity and jelly strength of highly degraded 
glue or gelatin probably does not represent a decrease in the dis¬ 
persion, as has been suggested, but an increased dispersion, involving 
or followed by the formation of a small quantity of an insoluble 
or adsorption compound. E. H. R. 

The Elastic Properties of Gelatin Jellies. S. E. Sheppard 
and S. S. Sweet (J, Amer, Chem, 8oc., 1921, 43, 539—547).— 
Measurements of the modulus of rigidity of gelatin jellies, at 
different concentrations under torsion show that they follow Hooke’s 
law nearly up to the breaking point, the elastic limit very nearly 
coinciding with the so-called tenacity (J. Ind. Eng. Chem.^ 1920, 
12, 1007). The relation between the modulus of elasticity E 
and the concentration is expressed by JS7 = hc^ over a limited 
range, but the constants k and n differ for different grades of gelatin. 
Measurements of the effect of acidity on the elasticity showed 
that the latter is not a simple function of the hydrogen-ion con¬ 
centration. The effect of the addition of alcohol is to increase 
the modulus of rigidity up to about 25% alcohol, after which the 
strength decreases. With above 40% alcohol, alcohol and water 
are squeezed out of the jelly under torsion, and the residual jelly 
becomes transparent and gives almost unlimited twist. Glycerol 
increases the jelly strength. The results indicate that gelatin 
jellies may represent any transition stage between two extreme 
types, one a two-phase t 3 q)e of structure with sub-microscopic 
period, the other a type in which mechanical strenj^h must be 
attributed to solution forces, the system being physically homo¬ 
geneous down to molecular or submolecular dimensions. E. H. R. 
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Protective Colloids. DC. Isinglass as Protective Col¬ 
loid. I. Colloid Chemical Investigation of Isinglass. A. 

Gutbibr and P. Beckmann (Kolloid Zeitsch.y 1921, 28, 167— 
172). —Colloidal solutions have been prepared from isinglass, by 
digesting with water, chloroform water, and water to which a 
quantity of glycerol has been added. The sols thus produced 
have been subjected to ageing experiments in various concen¬ 
trations. The viscosity of the solutions has been measured in 
various concentrations and at various periods after preparation. 
The influence of hydrochloric acid, potassium chloride, and sodium 
hydroxide has also been followed by the change in the viscosity 
brought about by these substances. The results show that the 
addition of these electrolytes does not bring about any fundamental 
change in the nature of the colloid. The viscosity data are all 
expressed in curves in the paper. J. F. S. 

The Velocity of Flocculation of Selenium Sol. II. Floccu¬ 
lation by Means of Barium Chloride. H. R. Kbtjyt and A. E. 
VAN Arkel (Rec, trav, chim., 1921, 40, 169—191. Compare A., 
1920, ii, 739). —In the flocculation of selenium sol by barium chloride, 
it is again shown that von Smoluchowski’s theory is not capable 
of entirely explaining slow flocculation. There is a wide range 
where it is verified, particularly for diluted sols, but there is a 
range where departures from the theory are observed, but in a 
contrary sense to those observed with potassium chloride (Zoc. cit.), 

A series of measurements of cataphoresis was made with the selen¬ 
ium sol to determine the influence of electrolytes on the potential of 
the surface of contact. The results are examined and discussed 
in the light of Smoluchowski’s theory and the observations of 
other workers, but no definite conclusion is drawn. 

A comparison between gold and selenium sols is given, and the 
relationship between the potential of the limit surface, the con¬ 
centration of the electrol 3 rte, and the probability of adhesion are 
discussed. The departure from Smoluchowski’s theory with respect 
to the duration of fiocculation is observed to some slight extent 
with gold sols. W. O. 

Coagulation and Solution of Silver Bromide Sols by 
Ammonia. Rudolf Auerbach {Kolloid Zeitsch,, 1921, 28, 
124—126). —^The action of ammonia on silver bromide hydrosols 
has been examined by means of turbidity measurements, when 
it was found that coagulation and hydrolysis occur mutually in 
the same system. It is shown that in medium, but greater than 
equivalent, concentrations of ammonia the coagulation velocity at 
first predominates, but at higher concentrations the velocity of 
solution predominates. j, jg 

Ultramicroscopic Structure of Soaps. W. P. Darke 
J. W. McBain, and C. S. Salmon (Proc. Roy. Soc., 1921, [A], 98, 
395—409). —The ultramicroscopic structure of soaps and the rapid 
changes which occur have been recorded and examined by the use 
of a cinematograph camera. The ultramicroscopic observations 
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of Zsigmondy and Bachmann (A., 1913, ii, 194) have been con¬ 
firmed, interpreted, and extended. Their observations referred 
almost entirely to soap curds and not to gels or sols, for the latter 
usually exhibit in the ultramicroscope nothing but Brownian 
particles, and those only under definite conditions. Curds of 
sodium soaps consist of a felt of hydrated fibres enmeshing and in 
equilibrium with a soap sol or gel of definite concentration, the 
solubility rising rapidly with temperature. The individual fibres 
may be many centimetres long, but they are barely of microscopic 
diameter. Potassium soap solutions, on cooling, first develop 
fibres which are similar to those of the sodium soaps, except that 
they are only a few hundredths of a millimetre in length, and they 
have a strong tendency to form twins. The stable condition at 
the ordinary temperature is, however, the formation of innumerable 
tiny lamellar crystals of hydrated soap. The, hydrogen soap, 
cetylsulphonic acid, is similar to the potassium soaps, but the 
particles of colloidal cetylsulphonic acid are very much more 
prominent. ‘ J. F. S. 

Application of Statistics to Chemical Equilibria. K. F. 

Hebzfeld (PhysikaL Zeitach., 1921, 22, 186—191).—A report on 
the modern work in connexion with the statistical method of 
tre^^ting chemical equilibria. The work is discussed in connexion 
with the classical theory, the. quantum hypothesis, and charged 
systems. J. F. S. 

The Properties of Diagrams. Curves Representative of the 
Displacement of the Equilibrium of Chemical Systems. 

Jean Babbaudy (Ccmpt. rend,, 1921, 172, 591—593).—A series of 
mathematical equations is deduced and their application to a 
consideration of the equilibrium in certain chemical systems 
discussed. W. G. 

The Equilibrium between Nitric Oxide, Nitrogen Peroxide, 
and Aqueous Solution of Nitric Acid. Chables L. Bubdick 
and E. Stanley Freed (J. Amer, Chem. Soc., 1921, 43, 518—530). 
—In the absorption by water of nitrous gases, such as are formed 
by the oxidation of ammonia, the reactions taking place are: 
(1) 2NO + 02 = 2 NO 2 ; (2) 3 NO 2 + HgO = 2 HNO 3 + NO. The 
first of these reactions progresses slowly, whilst the second, although 
proceeding with great rapidity, comes to a stop at an equilibrium 
depending on the strength of the aqueous solution of nitric acid in 
which absorption is ts^ing place and on the temperature. The 
equilibrium conditions of this second reaction have been studied by 
the determination of the partial constant = (Pno) (Pno,)® for nitric 
acid at different concentrations and temperatures. The experimental 
method used was to bubble nitrogen peroxide diluted with a large 
quantity of nitrogen through nitric acid at the required temperature 
and concentration and to determine the partial pressures of nitric 
oxide and nitrogen peroxide in the issuing gas. From m^sure- 
ments of the vapour pressures of water and nitric acid in nitric acid 
of different concentrations, llie partial constant (PHNo,)®/(J^Uio) was 
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also calculated, llie experiments were limited to solutions con¬ 
taining between 10% and 65% of nitric acid, because with lower 
stren^hs the partial pressure of the nitrogen peroxide, and with 
l^igher strengths that of nitric oiide, was too small to measure. In 
order to obtain values of for more dilute solutions it was assumed 
that, for low concentrations, where approaches infinity, the reaction 
is complete. By means of vapour pressure data it was possible to 
extrapolate for concentrations of nitric acid above 55%. From 
the results obtained a table is given showing the percentage con¬ 
version of nitrogen peroxide into nitric acid by aqueous solutions 
containing from 6—65% of nitric acid at temperatures from 10— 
75 ®, for concentrations of nitrogen peroxide in the original gas 
varying from 0‘1—20%. The favourable coilditions for complete 
absorption are low temperature, dilute nitric acid, and high con¬ 
centration of peroxide in the gas. With nitric acid stronger than 
60%, absorption is very poor under all conditions. 

iVom the above equilibrium and vapour pressure data, the free 
energies of nitric acid vapour and nitric acid in aqueous solutions 
were calculated. E. H. R. 

Precipitation Equilibria. Robert Griessbach (Zeittch, 
physihil, Chem,, 1921, 97, 22—94).—The equilibria set up in re¬ 
actions of the type indicated by the equation a. 4 wi>Sn(solution) + 
6 R<JKj»(solution) — c-4^jBr(solid) + dBaSt (solution) have been investi¬ 
gated theoretically by treating the system as a trivariant three-phase 
equilibrium. The relationship between a given dependent and, at 
constant temperature, two independent concentrations can be 
expressed by a system of spacial co-ordinates : 

Cl, a, P, y, xi) = 0 , 

where N is the quantity of solid phase per litre of solution (A^Rr ); 
positive when precipitated, negative when dissolved; Cj the con¬ 
centration of the salt to be precipitated (^w/S^n), Cg the concentration 
of the precipitating salt (BoRp), C 3 the concentration of the salt 
BaSt should such be present before precipitation, a, p, y, x are the 
reciprocals of the mass action constants for the four salts respec¬ 
tively, and L is the solubility product of the precipitate {AqRr). 
A second form of representation is more convenient, namely 
^ which @ = (G^ — N) the solubility error of 
the determination, = (Ci + C 3 ) the total quantity of neutral 
salt BaStt from which, together with the excess of the solid phase 
and the excess of precipitant A the solution equilibrium can also 
be reached, A == O 2 — Certain special assumptions con¬ 
cerning the variables lead to three elementary functions which 
correspond with definite plane intersections through the plane 
</> =s= 0 and define the theoretical and experimental conditions of the 
equilibrium. <#> = 0 determines the influence on the sparingly 
soluble phase of the salts with a common ion (AmSn) and (BoRp). 
X^O indicates the influence of the salt with dissimilar ions (Bt8$) 
cm the solubility of the sparingly soluble phase, and ^ ^ 0 is the 
saturation curve of AqRriov the mutually preoipitai^ salts lAmSn) 
and {BJtp). The introduction of one of the quantities C\ A O3 
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m parameter togetiier with the above generalisations leads to the 
following <^<^,>0 » 0; xa>o *Ac'8>o =* 0* After making the 
usual simpUfioations the equilibrium scheme is calculated for the case 
A/8^(solution) + £i?(solution) ~ Ai?(8olid) + j5/S(solution). The 
results obtained are then applied to experimental data. The experi¬ 
mental work of the present paper consists in the first place in the 
determination of the sources of error and then in the examination 
of the equihbria : OHa-COgNa + AgNOg CHa-COgAg + NaNOo; 

(CH3-C02)2Ba + 2 AgN 03 2(CH3-C02)Ag + Ba(N 03 ) 2 ; 
(CH3-C02)3La + 3 AgN 03 :^ 3 CH 3 -C 02 Ag + La(N 03 ) 3 . The equiU- 
bria were reached in all cases from both sides, and it is shown that 
the experimental data confirm the theoretical curves obtained 
from the mathematical consideration. It is shown that the degree 
of subdivision of the solid phase is of first importance in determining 
the velocity and the sharpness with which the equilibrium is 
attained. The stability of silver acetate in contact with water and 
aqueous solutions depends on the purity of the.salts used. The 
precipitation of barium sulphate in the presence of silver salts shows 
that the amount of silver salt occluded depends on the size of the 
particles of the precipitate, the velocity of precipitation, and the 
concentration of the silver salt. J. F. S. 

Nature of Secondary Valence. II. Partition Coefficients* 
Homer W. Smith (J. Physical Ghem.y 1921, 25, 204—263; see this 
journal, ii, 324).—^An empirical method of eliminating disturbing 
influences of dissociation, association, etc., in the distribution of 
a substance between two immiscible liquids is described. The 
partition coefficients of a large number of organic acids and bases 
between water and xylene and water and chloroform were deter¬ 
mined. Attempts to connect these values with molecular volume 
are described. The observed points fall into several series, each 
of which is a straight line. These series are all parallel. The 
distances which separate several series are related to one another in 
a definite and periodic manner. J. R. P. 

A Theory of Chemical Reactivity. Calculation of Rates of 
Reactions and Equilibrium Constants. Saul Dushman (J. 
Amer, Chem, >Soc., 1921, 43, 397—433).—^A theoretical paper in 
which a new theory of unimolecular reaction velocity is propounded 
after a critical discussion of the theories of Trautz, Lewis, and 
Langmuir. From the law of variation of reaction velocities with 
temperature, and from dimensional considerations, the velocity 
constant of a unimolecular reaction must be a frequency, and 
must satisfy a relation of the form *** where v is a 

frequency, is the fraction of the molecules which are in 

the active state, and Q is the heat of activation. Assuming, with 
I^wis, that the process of activation is due to the absorption of 
radiation of a definite frequency, in quanta, it follows that the 
heat of activation per mol, = NhvA, where N is the number of 
molecules per mol., = 6*062 x 10^, h is Planck’s constant, and 
va is the vibration frequency of the atoms. Now the frequency 
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V above denotes the rate at which the active molecules decompose, 
and is probably related to the potential energy of the constituent 
atoms, that is, to the heat of activation. The author assumes 
that V = va = QaINH, and so arrives at the equation for the 
velocity constant of a unimoleoular reaction 
By a simple transformation, introducing the known values of 
R, N, and A, this equation becomes log == 10*0203 + log Qa —* 
Qi 14*57IT. It follows that, from a single determination of the 
velocity constant at a given temperature it should be possible to 
calculate the heat of activation, or vice versa. This equation is 
tested against Trautz and Bhandarkar’s figures for the di^ociation 
of phosphorus hydride, PH 3 , the only tmimolecular reaction so far 
investigated which is free from the catalytic effect of the walls of 
the vessel, and the heat of activation found had a mean value of 
72,750 cal. between 918° and 956° Abs. against 75,000 to 81,000 
calculated from the temperature coefficient of ki by van’t Hoff’s 
equation (compare A., 1919, ii, 277). 

For bimolecular reactions of the type AAB, Jean’s formula 
for calculating the frequency of collisions of active molecules is 
applied, and the following equation is deduced : 

__ ___ _ (Q^+Qji) 

k^=:N<rWS7rRT{l/Mj + llMs),€-~ ' 

in which a is the mean diameter of the molecules, Ma and Mb are 
the molecular weights of A and By and {Qa + Qb) the total heat 
of activation. This equation agrees well with experimental data 
for the reactions Hg + I 2 2HI and 2 N 2 O —> 2 N 2 + Og. 

Equations are also deduced for several types of reversible reac¬ 
tion connecting the equilibrium constant K with the total heat of 
reaction Q. For example, for the reaction A^ + B^ 2AB the 
equation has the form log Ar= — Qj4*51T + 0*5 log 
From the available data on homogeneous gas reactions, heats of 
reaction are calculated from these equations and agree, in a large 
proportion of cases, with the observed values. 

In a discussion of heat of activation in dissociation reactions, it is 
shown, on general grounds, that the heat of activation must range 
between 40,000 and 100,000, and can be calculated approximately 
from the formula log Qab — QabI4*57T — 11 . It is generally 
assumed that in the reaction between activated atoms or mole¬ 
cules every collision is effective, but this may not always be the 
case, particularly with complex molecules, where steric factors may 
come into play. This may account for some of the discrepanci^ 
found between theory and experimental data. 

It is concluded that the above equation for unimolecular reactions 
is of fundamental significance, although it does not lay claim to 
strict validity, but is probably influenced by at present unknown 
factors. The values calculated for the frequency term v from the 
heat of activation correspond with a frequency in the visible or 
ultra-violet ]^rtion of the spectrum, supporting the conclusion 
that in chemical reactions the electrons play the mndamental role 

E.H. R 
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Affinity ol the Aragonite-Calcite Transformation* Haks 

L. J. B1okstr5h (Zeit8(^. phyaihah Chem,, 1921, 97, 179—228),— 
The solubility of Iceland spar and synthetic aragonite in water 
in the presence of carbon dioxide of measured pressure (777—^742 
mm.) has been determined with an accuracy of 0’1% at 9®, 25®, 
and 35°. The values obtained for calcite were 1*30, 0’943, and 
0*765 grams per litre at the three temperatures respectively, and 
for aragonite 1*46, 1*066, and 0*876 grams per litre respectively. 
The curves repifesenting the reaching of equilibrium show, for Ice¬ 
land spar at all temperatures and for aragonite at the lowest tem¬ 
perature, an tmusual course, inasmuch as over a considerable portion 
the reaction velocity is practically zero. Powdered Iceland spar 
also shows a change with time, since the velocity of reaction in 
the course of the experiment gradually decreases. It is concluded 
that in the present case the Noyes-Nemst law, for the velocity of 
reaction in heterogeneous systems, does not hold. The heat of 
transition is calcukted to — 670 cal. i 100, whilst the directly 
determined value of Le Chatelier is — 600 cal. 0.., 1893, ii, 259) 
and the transition point — 43° db 6°. With increase in pressure, 
the transition point increases 1° per 40 atm. Hence pure aragonite 
can never constitute the stable phase in ordinary circumstances. 
Previous work on this subject is fully discussed. Compare Seyler 
and«Lloyd (T., 1909, 96, 1347), Bjerrum and Gjaldbaek (Vet Land- 
bohdjakole Aarahrift Kopenhagent^ 1919, 48), Foote (A., 1900, ii, 541), 
Kendall (A., 1916, ii, 512) and Warynski and Kouropatwinska 
(A., 1916, ii, 605). J. P. S. 

Experimental Investigation of the Point of Inflammation 
and we Velocity of Reaction of a Hydrogen Oxygen Mixture. 

Hebmann Fibsbl (Zeitach, phyaikal. Chem., 1921, 97, 158—178).— 
The point of inflammation is defined as that temperature at which 
the velocity of reaction exceeds a measurable value. The point 
of inflammation of various mixtures of hydrogen and oxygen has 
been ascertained by bringing both gases to the required temperature 
and then mixing and ascertaining by means of a delicate membrane 
whether a pressure diflereiice occurs and therefore whether rapid 
reaction has occurred. The minimum inflammation point lies at 
397*5° for the mixture of hydrogen and oxygen (3B^ + 2 O 2 ); for 
equal volumes of the dry gases the value is 407°, and increases after 
the luinimum to 433° for the mixture ( 4 H 2 + O.). In the case of 
aeetylene~air mixtures, the inflammation point could be only approxi¬ 
mately determined. It is shown that it is possible by the method 
described to determine the velocity coefiicient (kt) of the absolute 
velocity of a gas reaction, provided that it takes place su6&ciently 
rapidly and is exothermic. It is shown that the reaction between 
moist oxy^n and hydrogen is Inmolecular, and may proceed through 
hydrogen peroxide, whilst when absolutely dry gases are used the 
reaction is trimolecular. It is probable, but not actually established, 
that the apparent catalytic action of the water vapour depends 
majniy on a concentration change of the mixture, for it follows 
ibom the equation e ^ kC^*C^ that if the concentration is 
ahaaged by admixture with inherent gas, the quantity v, and 
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therefore kt^ must have a definite value for each temperature and 
the inflammation temperature will therefore be increased. A 
possibflity of ascertaining the heat of formation of hydrogen peroxide 
by the present method of experiment is indicated. J. F. S. 

The Influence of Copper on the Rate of Solution of Iron in 
Acids. Frbdebick K. Bell and Walter A. Patrick (J. Amer, 
Chem. Soc.^ 1921, 43, 452—465).—Experiments were made with 
alloys containing 0*1%, 0*3%, 0*5%, 1*0%, and 5% of copper to 
determine the effect of copper on the rate of solution of the iron in 
acids. The iron for the alloys was prepared by reduction of pure 
ferric oxide; the copper used was pure copper foil. On account 
of the slow rate of solution in diluto acids, the experiments were 
limited to more concentrated acids, 28*7% hydrochloric and 57*0% 
sulphuric acid. The experiments were carried out by exposing a 
polished surface of the metal to the action of the acid and measuring 
the rate of evolution of hydrogen. In hydrochloric acid, the rate 
of solution of the alloys showed a definite decrease in comparison 
with pure reduced iron, the first 0*5% of copper having the greatest 
effect, further increase in the copper content of the alloy only 
slightly increasing the resistance. It was found that mere contact 
with copper wire brings about a marked reduction in the rate of 
solution of pure reduced iron in hydrochloric acid, whilst platinum 
and silver are without effect. The results of the experiments in 
sulphuric acid were too erratic to be of any value. To explain 
the retarding effect of copper, it is suggested that a certain amount 
of copper passes into solution, and is at once reprecipitated in a 
finely divided state on the surface of the iron, to be redissolved 
by the acid. This intermittent solution and precipitation of the 
copper may be responsible for its retarding effect. E. H. R. 

The Velocity of Hydration of Anhydrides of Dicarboxylic 
Acids. I. P. E. Vbrkadb {Rec, trao. cJiim., 1921, 40, 192— 
198).—^In this introductory paper the author discusses various 
theories which have been proposed as tg the hydration of anhydrides 
of dicarboxylic acids. He considers that it is possible that the 
hydration may take place in two stages, in the first of which the 
anhydride unites with water to form an additive product, which 
in the second stage may pass to the acid with a relatively greater 
velocity (compare A., 1916, ii, 234, 607). He urges the desirability 
of determining the velocities of hydration of a large number of 
anhydrides of dicarboxylic acids. W. G. 

The Velocity of Hydration of Anhydrides of Dicarboxylic 
Acids, n. Methylated Succinic Anhydrides. P. E. Verkade 
(jBec. trav. chim,, 1921, 40, 199—^221. Compare preceding abstract 
and Rivett and Sidgwick, T., 1910, 97, 732, 1677).—The author 
has redetermined the velocity of hydration of the anhydrides of 
succinic acid and of the mono-, di-, tri-, and tetra-methylsuccinic 
acids and in most cases the dissociation constants of the acids. 
For os-dimethylsuccinic anhydride the value 0*4343^]^; = 0*0762 
is given for the velocity of hydration; for trimetoylsucoinic 
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anhydride 0*4343^725 = 0*0783; and for tetramethylsuccinic 
anhydride 0*4343^25 = 0*00638. W. 6. 

The Hydrolysis of Carbamide Hydrochloride. George 
Joseph Burrows (J. Roy. Soc. New South Wales, 1919, 53, 125— 
135).—The degree of hydrolysis of carbamide hydrochloride of 
different concentrations in mixtures of water and ethyl alcohol and 
water and acetone has been determined (compare Burrows and 
Fawsitt, T., 1914, 105, 612). The determinations were made by 
measuring the rate of inversion of sucrose, first by hydrochloric 
acid alone in the mixed solvents, and then in presence of the required 
amount of carbamide, a correction for the influence of unhydrolysed 
hydrochloride being applied in the manner adopted by Walker and 
Wood (T., 1903, 83, 484). In water-alcohol mixtures the degree 
of hydrolysis decreases with decreasing concentration of water. 
The hydrolysis constant H at 25° was calculated from the formula 
H = ^2/(1 — h)v where h is the degree of hydrojlysis and v the 
volume in litres containing one gram-molecule of carbamide hydro¬ 
chloride. The experiments at different concentrations indicate 
that in water-alcohol mixtures the effect of dilution may be expressed 
by the ordinary dilution law. The amount of hydrolysis depends 
on the concentration of salt in the total volume, and is not simply 
proportional to the amount of water present. In the case of 
acetone-water mixtures, howevfep, the value of the hydrolysis 
constant is approximately proportional to the number of molecules 
of water in solution, the acetone apparently having no hydrolytic 
effect. E. H. R. 

Time Factor in Saponification. Percival J. Fryer (Analyst, 
1921, 46, 87—90).—The velocity of the saponification of oils and 
fats, from the point of view of the amount of free alkali removed 
from the reacting solution, is in inverse ratio to the mean molecular 
weight of the fatty acids of the glycerides composing the natural 
oils and fats. In terms of the weight of oil or fat employed, results 
were obtained showing that all oils and fats, and probably all esters, 
are saponified at approximately equal rates under the same con¬ 
ditions. The velocity of saponification is very greatly influenced 
by small differences in temperature, and is increased in direct 
proportion to the molecular weight of the solvent employed; thus 
the velocity in ethyl alcohol is more than ten times that in methyl 
alcohol, and in amyl alcohol is about double that in ethyl alcohol. 
It is also increased by increase in the concentration of the alkali. 

W. P. S. 

Kation Catalysis. IV. Bror Holmberg {Zeitech. physikak 
Chem., 1921, 97, 134—157. Compare A., 1913, ii, 942).—It is 
assumed that the kation catalysis in a reaction between two strong 
electrolytes MAR and MB depends on the fact that the substance 
MAR, in which the reacting radicle constitutes only a portion of 
the corresponding anion, reacts more rapidly when un-ionised than 
when in the ionic condition, whilst the electrolyte MB, in which 
the anion is identical with the negatively charged reacting radicle, 

12—2 
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reacts practically with equal rapidity as molecule and as ion* 12 a 
is the degree of ionisation of the first electroljrte, the formula 
C = C%(x. + Ow<(l — a) is obtained. To test this formula and the 
assumptions on which it is based, the velocity of the reaction 
between various thiocyanates and iodoacetic acid in neutral and 
acid solutions has been examined at 26®. It is shown that with 
a constant potassium concentration the reaction represented by 
the equation CHal-COgK + KSCN = SCN-CHa-COgK + KI is a 
reaction of the second order. With increasing potassium concen¬ 
tration, the velocity constant is greater and may be represented 
by the formula C = and less well by the formula 

C =s 1*24 + 4'04[.ff]. The experimental data are exactly repro¬ 
duced by the expression C = CiCL + Cm(l — a), in which 

= 1'12, and Cm = 4-19, corresponding with i = 0*04. The 
values k = 0*6, C»* = 1‘16, Cm = 5*04, and k = 0*2, C< = 1*06, 
and Cm = 3*32 are also usable. In the case of sodium salts it is 
found that C = 2-46[Na]o*i7 = 1*35 + 2*8[Na] = l*12a + 4*26(1 - a) 
for k = 0*4 and for k = 0*2, C = l*06a +* 3*30(1 — a). Ammonium 
salts conform to the equation C = 2*66[NH4p"^®’ = 1*49 + 
3*0[NH4] == l*12a + 5*16(1 - a) for k = 0*4 and for k = 0*2, 
C -= l*06a + 3*92(1 — a). Neither equation in the last case is 
particularly good. In the case of barium salts the equation C = 
3*12[ba]®*^^ was obtained. In solutions to which hydrochloric 
acid had been added the velocity constant is independent of the 
initial concentration and also of the concentration and nature of 
the metal kation. The constant found for the reaction between 
non-ionised iodo-acetic acid and the thiocyanate in any form is 
Cwt(acid) = 5*72. When free iodoacetic acid is used without the 
addition of hydrochloric acid, the velocity constant is also inde¬ 
pendent of the concentration and nature of the metal, but it in¬ 
creases with increasing initial concentration of the iodoacetic acid 
and can be calculated from the dissociation of the acid by the 
values G% == 1*12 and (7m<acid) = 5*72. It is then found that the 
calculated G values are about 2% smaller than the experimental 
values; this is, however, explained by the fact that the tMocyanic 
acid produced is a stronger acid than iodoacetic acid and that the 
ionisation of this acid is therefore decreased and the velocity of 
reaction increased. A definite progression of the velocity coefficients 
was not obtained, but this was the case when one half of the iodo¬ 
acetic acid was neutralised with potassium hydroxide. In general 
it is shown that the assumptions made are in keeping with the 
experimental data. J. P. S. 

The Influencing of Catalysts, and Specifically Active 
Catalysts. Kabjo W. Rosenmtjkd and P. Zetzsohb (jBct., 1921, 
84, [i?], 425—437).—In a previous communication <A., 1918, i, 
300) the author has describe the preparation of aldehydes by the 
reduction of acid chlorides dissolved in dry xylene or cumene with 
hydrogen in the presence of palladinised barium sulphate. The yields, 
although frequently very good, are nevertheless uncertain and a 
qnstematio study of the efiect of adding small quantities of foieigii 
matarials to the solvmt is now recorded* With pure benzoyl 
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chloride dissolved in ptne boiling benzene, tolu^e, or ctunene a 
scarcely weighable amount of benzaldehyde was produced; the 
effect of thiophen bromide, distilled or crude quinohne, quinoline 
boiled with one-sixth of its weight of sulphur under a reflux con¬ 
denser for flve to seven hours, thioquinanthrene, quinine, quinine 
hydroiodide, dimethylaniline, benzthiazine, phenylthiocarbimide, 
diphenyl disulphide, and the by-products from the preparation of 
the latter, was investigated, an increase in the yield of aldehyde 
being obtained in practically every instance and reaching its 
maximum in the case of “ sulphured quinoline. It is remarkable 
that reduction appears to stop at the aldehyde stage, instead of 
continuing to formation of the alcohol or hydrocarbon, and this 
seems to be the first case on rdcord in which a specific catalyst has 
been artificially produced by the addition of a chemically well- 
defined substance. Under similar treatment, ,o-chlorobenzoyl 
chloride gives o-chlorobenzaldehyde, and p-nitrobenzoyl chloride 
is converted into p-nitrobenzaldehyde, the yields h^hig more than 
70% and 91% respectively. Phenylacetaldehycfe is obtained in 
80% yield from phenylacetyl chloride. 

, The mechanism of catalysis in general is fully discussed. The 
catalyst is assumed to react with all the components of the system, 
thereby forming a “ complex ’’ with a characteristic distribution 
of Energy and molecules; this is a labile physical or chemical 
arrangement, for the decomposition of which the arrangement of 
forces with which the members of the “ complex ” act on one 
another, which is determined by the catalyst, is responsible. Catalysts 
can be influenced in their activity by sundry addenda in the direction 
(a) of the strengthening or weakening of the catalyst, thus giving 
the possibility of selective catalysis, and (b) the mode of action 
thus rendering possible selective action. The combination of (a) 
and (6) leads to the preparation of specific catalysts. 

A substance which by itself is inactive or only feebly active can 
attain the properties of a catalyst after addition of other suitable 
substances. H. W. 

Effect of Temperature on the Catal 3 rtic Power of Platinum 
and Palladium Sols. AtfTomo de Gbegobio Bocasolano 
{Arud, Fis. Quim,^ 1920, 18, 308—317. Compare A., 1920, ii, 
479, 607).—The decomposition of hydrogen peroxide by sols of 
platinum and palladium was studied at various temperatures. 
The decomposition curves showed a continuous increase of catalytic 
power up to the boiling points of the sols. This controverts earlier 
statements that the sols of these metals lose their catalytic power 
at their boiling points. According to the author, the catalytic 
activity of metallic sols resides in the metal-oxygen complexes, 
and as long as these are undecomposed, catalytic power is un¬ 
affected. Metallic dispersions are much more stable than organic 
dispersions, and up to the point of their decomposition their 
activity increases with temperature. 6. W. R. 

Twenty-*seveuth Annual Report of the Committee on 
Atomic weights. Determinations Published during 1920* 
Obsooby pAtm Baxteb (J. Amer. Chem. Soc., 1921, 43, 383—390). 
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—^Papers published during 1920 dealing with atomic weight deter¬ 
minations are summarised. E. H. B. 

Spiral Classification of the Elements. L. Bsatjmont 
Tansley (Ch&m. News, 1921, 122, 121—122).—^Taking the atomic 
weight of uranium as centre, the elements are plotted radially, 
the 18 sub-groups being allotted 20° each of the complete circle. 

J. R. P. 

A Law of Force giving Stability to the Rutherford Atom. 

J. Maeshall (Proc. Boy. Soc. Edin., 1920, 40, 150—157).—mathe¬ 
matical paper in which it is shown that if a law of force between 
a positive nucleus and a negative electron be of the form 
1/r^— an n value can be found which will preserve the 

stability of a group of electrons, not exceeding seven in number, 
rotating round a positive nucleus in a circular orbit. Since 6, a 
constant, is smaller than the radius of the atom, for distances 
large in comparison with the radius of the atom this law of force 
wiU differ from the inverse square law by a negligible quantity. 
Stability for the simple cases of the Rutherford atom will therefore 
be established. The question of the stability of a series of rings 
of electrons rotating about a positive nucleus introduces com¬ 
plexity into the rigorous analysis required. If the tentative assump¬ 
tion is made that, so far as the effect of an inner set of rings on the 
outer ring is concerned, they may be replaced by an equivalent 
charge at the centre of the atom, the conditions for the stability 
of an outer ring of p electrons rotating in a circular orbit will be 

determined by the equations 4p(l — skip) > [Jgcosec^ ia sin^ ktfi 

and the reality of the roots of the equation (P — q'^)(0 — q'^) == 

p J 

(H — Jq')^, where P = 2 cosec toi — cosec® toL + cos ^A;a(cosec td + 

cosec® ^a)] — p[3 — (w + \)shjp] ; J® = 4p(l — shjp) — S cosec <a. In 
these conditions skjp replaces k ; and since s > p, the new value 
of k will be less than the previous value. This can be obtained, 
since r is greater for the outer set than for any one of the values 
of r for the inner set, the value of n being kept the same; or n 
may be increased as well as r and the increased value of n will 
still maintain the stability of the inner set. The displacements 
of the electrons in the outer ring perpendicular to the plane of 
the orbit wiU be unstable, however, when p exceeds seven. This 
would indicate that an atom could be built up of a series of rings 
of seven electrons, and a periodicity in the properties of the atoms 
corresponding with the periodic classification would be expected 
from such a structure. J. p. S. 

State of Aggregation of the Elements and the Atom Model. 

F. A. Henglein (Zeitsch. Ekktrochem., 1921, 27, 28—30).—On 
the basis of the Stark theory of intramolecular and intermolecular 
linking together with the Kossel atomic model (Stark, “ PWnzip. 
Atomdynamik,’’ III., p. 3; Kossel, A., 1916, ii, 243), it is shown 
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that the state of aggregation of the elements may be simply repre¬ 
sented. Thus the electrostatic force of attraction of the positive 
nucleus of an atom on its valency electrons increases in the hori¬ 
zontal series of the periodic system with increasing atomic number, 
and in the vertical groups decreases with increasing,atomic number. 
The force of attraction of the atoms for one another increases in 
the same sense. In the first four groups of the periodic system 
this affects only the intramolecular linking, whereby the monatomic 
character of the elements results, and also, according to the strength 
of the force, their state of aggregation. In the fifth, sixth, and 
seventh groups, the forces lead to molecule formation, whereby 
some force is left over which leads to intermolecular linking and 
thereby the gaseous, liquid, and solid conditions of the elements 
are conditioned. In the case of the inactive gases, forces act from 
the positive nucleus on the valency electrons and produce a new 
configuration. The valency electrons are drawn by the strong 
force into the inner electron system, and since onlj^ieeble molecular 
forces are present these elements remain gasebus at very low 
temperatures. J. F. S. 

Bohr's Model of the Atom and the Corpuscular Spectra. 

Matoice db Broglie and Louis de Broglie (Compt, rend.^ 1921, 
172,* 746—748. Compare this vol., ii, 232).—theoretical dis- 
Gussion of work previously publMied (loc, cit,). W. G. 

Atomic Structure and Scattered Radiation. B. Glocker 
and M. KAupp {Ann. Physik, 1921, 64, 541—565).—Debye's 
formula {Ann, Physik^ 1915, 46, 809) for the intensity of radiation 
scattered by an atom containing a single electron ring is extended 
to atoms containing two or three rings. For long waves, the 
intensity of scattering is still proportional to the square of the total 
number of electrons in the atom. The carbon atom with six elec¬ 
trons may have one ring of 6 electrons, two rings of 2 and 4 electrons, 
or two rings of 3 and 3 electrons. The inner X-ring of 2 electrons 
corresponds with the position of carbon in the periodic system, 
but the X-ring of 3 electrons is required to give the correct position 
of the Ka line. Experimental results are shown to favour the 
inner ring of 2 electrons and outer ring of 4 electrons, although a 
tetrahedral arrangement of the 4 electrons gives the same result. 
A single ring of 6 electrons is not admissible. The 13 electrons of 
the aluminium atom may be divided among the three rings, begin- 

a with the inner, in the proportions 2, 8, and 3, or 3, 9, and 1. 

cases satisfy the experimental results. The validity of 
Barkla’s law for the scattering of radiation is called into question. 

J. R. P. 

Atomic Nuclei. E. Gehrckb {Physikal, Zeitsch.y 1921, 22, 
150—152).—On the basis of a slightly modified nitrogen nucleus 
(Rutherford, A., 1920, ii, 541), the author has put forward nuclei 
for carbon, oxygen, neon (20), neon (22), chlorine (35), chlorine (36), 
9 h}or|ne (37), chlorine (38), and chlome (39). F. S. 
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Hoixioohexuical Cdmpotulds. P. P. voiff WntivtAEN (itoBofi 
Zeit^h.i 1921, 28, 97—103).—A theoretical paper in which it is 
deduced that all atoms have a minimum valency of six, and when 
a given atom combines with less atoms of hydrogen or oiygen 
than this number demands, the fact is due to properties of the 
surface of the atom and to the strength of the linking in the hydrogen 
and oxygen doublets. It is also stated that every substance, 
under suitable conditions, is capable of forming homochettiical 
compounds with every other substance which contains a similar 
atom or atomic grouping to that substance. J. P. S. 

Naturo of Secondary Valence. I. Homer W. Smith (J. 
Physical Chem.^ 1921, 25, 160—169).—Secondary valence is defined 
as the force which binds molecules together. Evidence is presented 
from a study of organic compounds to show that the views that 
secondary valence is due to stray force-fields or to attractions 
operating according to some mathematical power of the distance 
are erroneous. The forces acting between molecules are com¬ 
parable to those forces in the atom which are responsible for atomic 
stmcture, in that they are rhythmic in nature and are not subject 
to ordinary electromagnetic laws. Every molecule behaves as 
thougli it completely fills a definite space which has a three- 
dimensional symmetry. It is stated that in any series of com¬ 
pounds having the same intrinsic intensity of secondary valence 
the partition coefficient is a simple logarithmic function of the 
molecular volume, J. B. P. 

Active Cross-section of Gas Molecules for Slow Electrons* 

Carl Ramsauer (Ann, Physik, 1921, 64, 513—540).—^The active 
cross-sections of the molecules of various gases were determined 
by measurement of the absorption of slow (1 volt) electrons of 
definite speed and direction at low pressures. The following 
values in cm.^ X 10^^® were found: hydrogen 1260; argon 75; 
nitrogen 920; helium 550; air 890. These values are the following 
multiples of those calculated from the kinetic theory: hydrogen 
3*4; argon 0*14; nitrogen 1*4; helium 2*3; air 1-4. The results 
with argon were less certain than the others, hence the conclusion 
is drawn that an electron is either absorbed outright or is not 
influenced in any way as regards the magnitude and direction 
of its velocity by a gas molecule. There is for every atom or 
molecule a fixed sphere of action outside which a slow electron is 
not influenced, but inside which it is strongly influenced. That 
the action is one of rapidly diminishing distance action is improbable 
by reason of the constancy of section found with such an electro¬ 
statically ** open structure as hydrogen. The question as to 
whether the phenomenon is to be explained by a division of atomic 
energy into quanta or to a spatial discontinuity of the electro¬ 
magnetic field is left open. J. R, p. 

A New Method of Measuring Molecular Weights. J. G. 
Sthphbns (J. Boy. Soc. New South Wales, 1919, 166—170).— 

Th6 xhethod is based on the principle that, if two solutions con¬ 
taining different substances in Solution in the same solvent are 
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together in a confined space, solvtot will distil from one to the 
otner until the vapour pressures are equal. When the vapour 
pressures are equal, the osmotic pressures are also equal, in other 
words, the molecular concentration is the same in each solution. 
The apparatus used consists of an inverted Y-tube; two test-tubes 
are ground into the two arms and the stem is provided with a 
stop-cock. In one test-tube is placed a known weight of a substance 
of known molecular weight in a known weight of solvent, and in 
the other a known weight of the substance the molecular weight 
of which is to be determined, also in a known weight of the same 
solvent. The apparatus is evacuated and allowed to remain imtil 
the weights of the two tubes have become constant. From the weight 
of solvent and solute in each tube the unknown molecular weight 
can then be calculated. Good results were obtained using benzene 
as solvent, but ethyl ether was not so satisfactory. * E. H. R. 

A Bunsen Burner Constructed from Glass Tubing. 0. 
Rudolph {Chem, Zeit, 1921, 45, 289). —burr^ giving a very 
small fiame may be constructed from glass tubing by making a 
lateral opening, of the same diameter as that of the tube, in the 
'lower part, for admission of air, and constricting the diameter of 
the tube below this opening to f mm. for the gas passage. W. J. W, 

Apparatus for Drying Substances which are Unstable at 
High Temperatures. O. Rui^olph (Chem. Zeit^ 1921, 45, 
289). —^An apparatus specially adapted for drying explosives or 
hygroscopic substances, consists essentially of a desiccator, which 
contains no desiccating agent; this is heated to the desired tem¬ 
perature in a water-bath, the air being at the same time nearly 
exhausted by means of a suction pump. A slow current of heated, 
dry air is then drawn into the apparatus through a leaden worm 
placed in the water-bath and leadnig into the desiccator through 
its tubulure, this worm being in communication with the calcium 
chloride drying tubes. The pressure maintained in the apparatus, as 
indicated by a manometer, should exceed the vapour tension, at the 
given temperature, of the vapour to be expelled by about 10 mm. 
The current of vapour-laden air passes out through a tube surroimding 
the inlet tube (or through a second tubulure if there 
be one) to absorption vessels. W. J. W. 

The Automatic Separator in Esterifications 
and Other Preparations. I. N. Hultmah, Anne 
W. Davis, and H. T. Clarke (J. Amer, Chem, >Sfoc., 

1921, 43, 366—370).—^The separator is as sketched 
and forms a ready means of continuous separation 
of two immiscible liquids. If used in the distillation 
of a mixture of two such liquids, the distillate being 
collected in this apparatus, by suitable connexions 
it can be arrang^ that the heavier or lighter 
liquid, as desired, returns automatically to the 
distillation flask, whilst the other runs off to a 
r^eiver. Examples of its utility in various prepara¬ 
tions are given. W. G. 
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Inorganie Chemistry. 

Densitylof Hydrochloric Acid. J. Fitch King (J. Physical 
Chem.y 1921, 25, 115—121).—Discrepancies exist in pubQshed 
densities of 2^-hydrochloric acid. The value D '4 1*0344 was 
found. The concentration coefficient at this concentration, dDJdC, 
is 0*004986, and the temperature coefficient dDjdt is 0*000260. 

J. R. P. 

Preparation of Chlorine Heptoxide. Friedrich Meyer 
and H. G. Kessler (jBer., 1921, 54, 566—571 ).—A mixture of 
chlorine heptoxide and pyrosulphuryl chloride containing a little 
chlorine peroxide is obtained when a mixture of potassium per¬ 
chlorate (3 parts) and chlorosulphonic acid (5 parts) is gradually 
heated to 70—75° in the vacuum of a water-pump; pale yellow 
chlorine heptoxide (98—99%) is prepared by the distillation of 
this product in a vacuum, but traces of sulphur compounds are 
obstinately retained even after repeated re-distillation. The 
process is almost without danger. Solutions of chlorine heptoxide 
in carbon tetrachloride are readily obtained by conducting the 
mixed gases obtained in the above process in succession into an 
empty receiver cooled to — 20 ° in which nearly all the pyro¬ 
sulphuryl chloride condenses, and then into a second vessel, also 
cooled to — 20 °, containing carbon tetrachloride, which dissolves 
the chlorine heptoxide and peroxide. The latter can be removed 
by gently boiling the solution and the residual liquid then retains 
only pyrosulphuryl chloride, chlorosulphonic acid, and sulphur 
trioxide as impurities, the total amount being 1 — 2 % as a maximum. 

Chlorine heptoxide in a higher state of purity can be obtained 
by the very cautious addition of phosphoric oxide to strongly- 
cooled perchloric acid (70%) in such a manner that the heptoxide 
can ultimately be distilled, but local overheating cannot be avoided 
and the yields arc poor. The components can be safely brought 
together if previously absorbed by or mixed with purified and 
ignited kieselguhr or ‘‘ K-silicic acid ’’ (of the Elektro-Osmose 
Akt. Ges.); the adsorptive capacity of the material is such, how¬ 
ever, that only a portion of the heptoxide is removed at about 
80—90/0*2 mm. The yields are only about 10%, but the product 
is easily purified by distillation and the method is suitable when the 
substance is required in small quantity and high purity. 

The preparation of pure solutions of chlorine heptoxide in carbon 
tetrachloride is effected as follows. Considerable amounts of 
phosphoric oxide are suspended in carbon tetrachloride, the sus¬ 
pension is cooled to 0 ° and violently stirred whilst perchloric acid 
(70%) is added drop by drop. The mixture is warmed and filtered, 
thus yielding a solution containing about 2 * 5 % of chlorine heptoxide. 
If this solution is distilled as far as possible at 0° in a water-pump 
vacuum, a residue remains which contains about J of the original 
carbon tetrachloride and 80% of the heptoxide. The vacuum is 
broken and the solution is digested at 70—75° and distilled in a 
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vacuum with a well cooled receiver up to 80®. If the product is 
warmed at 80®, a small distillate is obtained which contains the 
whole of the chlorine and chlorine peroxide, a colourless residue 
remaining in the flask. If more highly concentrated solutions are 
necessary, the residue is mixed with more phosphoHc anhydride and 
perchloric acid and the process is repeated; thus, three successive 
treatments yield a solution containing 20—^25% ClgOy. H. W. 

The Quadrupolar Moments of the Oxygen and Nitrogen 
Molecules. W. H. Keesom {Proc, K, Akad, Wetensch. Amster- 
dam, 1921, 23, 939—942).—The following magnitudes were calcu¬ 
lated : the inversion temperature of the Joule-Kelvin effect for small 
densities for oxygen 450®, for nitrogen 331°; the potential energy 
of the molecules in contact, for oxygen 5*71 x 10“^^, for nitrogen 
4*77 X 10“^^; the molecular diameter for oxygen 2*65 X 10"®, 
for nitrogen 2*98 X 10"®; the quadrupolar moment for oxygen 
3*55 X 10"2® e.s.u. x cm.^, for nitrogen 3*86 X 10"^®. If oxygen 
possesses 14 magnetons per molecule, as assumed by Weiss and 
Piccard the moment would be 2*6 X 10"’®; the value 9*47 X 10"^® 
is required to explain the molecular attraction, hence it is concluded 
that the contribution of the magnetic moment to the molecular 
attraction does not come into consideration. J. R. P. 

Non-biological Oxidation of Elementary Sulphur in 
Quartz Media. W. H. MacIntire, F. J. Gray, and W. M. 
iShaw (J. Ind. Eng. Chem., 1921, 13, 310—313; Soil Sci., 1921, 
11, 249—259. Compare A., 1917, i, 723).—The results of the 
authors’ experiments show that, although the transformation of 
sulphur added to the soil may be partly a function of the biological 
content of the soil, yet sulphur may be readily and extensively 
converted into sulphates by independent chemical action under 
aerobic or anaerobic, sterile or non-sterile conditions of moist contact 
at normal temperatures when ferric oxides and alkaline-earth 
carbonates are present. T. H. P. 

Vapour Pressures of Hydrogen Sulphide. E. Cardoso 
(Gazzetta, 1921, 51, i, 153—164).—The author has prepared highly 
pure hydrogen sulphide and has measured its vapour pressure at a 
number of temperatures between 0® and 100*4°, which is the 
critical point. Expression of the results by means of Biot’s formula, 
log p = a + 6 a* + cp*, necessitates tedious calculation, and the 
use of logarithms of a and p containing seven significant figures if 
its results are to be exact to 0*05 atmosphere. The author uses, 
therefore, two formulae of the type p = + : (1) For tempera¬ 

tures between 0° and 50®, log p == 1*00860 + 0*011935^ — 
0*000026863^® and (2) for temperatures between 50° and 100*4°, 
log p == 1*53820 + 0*0088786(i - 50) - 0*000014429(« - 50)®, p 
being expressed in atmospheres. The two parabolae corresponding 
with these exponential formulae join perfectly at 50® and permit of 
extrapolation over ± 6 ®. The two formulae admit of the immediate 
deduction of the following expressions for the first differential 
coefficient: (1) dpjdt = p(0*027481 - 0*0001237R) and (2) 

dpjdt « p[0-020444 - 0*000066449(« - 50)]. T. H. P. 

12*—2 
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The Cathodic Reduction of Dissolved Elementary Nitrogen. 

Emoh Tibob and Abthur Sohlbede {Zeitsch, Elektrochem.^ 1921> 
27, 112—114),—In 1807, Davy {PhiL Tram,, 1807, 1) claimed to 
have obtained nitric acid and ammonia by the electrolysis of 
distilled water containing dissolved air, but Lord Rayleigh (T., 
1897, 71, 181) failed to confirm this result. The authors have 
repeated the experiment under widely varying conditions, at 
pressures from atmospheric up to 150 atm., and have failed to 
obtain a trace of ammonia. E. H. R. 

The Structures and Reactions of Hydroxylamine and its 
Derivatives. Aethitb Michael (J. Amer, Chem, Soc., 1921, 43, 
316—332. Compare A., 1920, i, 536).—critical review of previous 
work and theories on this subject, with special reference to the 
work of Jones (A., 1914, ii, 659). The author is of the opinion that 
all the properties of hydroxylamine, its derivatives, and its salts 
conform with and can only be satisfactorily explained by the 
hydroxyl structure. There is as yet no indication of the existence 
of such products in tautomeric forms, which, for energy and affinity 
reasons, under ordinary conditions, should represent labile sub¬ 
stances. No theoretical or experimental evidence is known pointing 
to the existence of hydroxylamine, its derivatives, salts, or hydroxyl- 
ammonium products in “ electromeric modifications and the 
“ electronic ” explanations (Jones, Joe. cit,) of the reactions of these 
compounds are not tenable. W. G. 

Vapour Pressure of White Phosphorus from 44® to 150®. 

Duncan MacRae and C. C. van Voobhis (J. Amer, Chem, Soc., 
1921, 43, 547—553).—^The vapour pressure of white phosphorus, 
purified with the greatest care, was measured between 44® and 
150°, using the static isoteniscope described by Smith and Menzies 
(A., 1910, ii, 1036). From the results obtained the equation 
log P = 7*9542 — 2757*5/T is derived, P being the pressure in mm. 
of mercury. The maximum error is as low as 0*6% from 100® to 
150®, probably increasing at lower temperatures but not exceeding 
6% at ^®. The values of the vapour pressure found are from 30— 
60% higher than those obtained by extrapolating the equation of 
Smits and Bokhorst, derived from measurements between 169® and 
409® (A., 1916, ii, 317). They are not inconsistent, however, with 
the measurements of Centnerszwer on solid white phosnhorus 
(A., 1913, ii, 1052). E. H. R. 

Preparation of Boron by the Dissociation of Boron Bromide. 

Fribdbich Meyer and R. Zappner (Ber,, 1921, 54, [J5], 560_ 

560).—Pure boron has been prepared recently by Weintraub (A., 
1912, ii, 43) by the reduction of boron trichloride by hydrogen in 
a high-tension arc, but the process is somewhat cumbersome and 
not generally available. A more convenient method consists in 
toking advantage of the dissociability of boron bromide in the 
hiw-tension arc. 

The preparation of boron bromide, b. p. 90*6®, by the action of 
bromine vapour on crude boron (obtained from magnesium and 
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boric anhydride) at 700^ is described. The earlier attempts to 
prepare boron from it were made by striking a high-tension arc 
between copper poles beneath the liquid, but the yields were un¬ 
satisfactory. Subsequently, the conditions were modified, and the 
arc was made in the gaseous substance. For this purpose two 
types of apparatus are described. For the preparation of small 
quantities of boron, the bromide is boiled in a small bulb directly 
attached to a large bulb, which holds the electrodes, and thence 
to a reflux condenser, the whole apparatus being made of glass 
with ground-in joints of such a type that a little of the boron bromide 
condenses on them, and so shields the remainder of the product 
from the lubricating material; with a tension of 100,000 volts, 
equilibrium is estabUshed in about five hours. If larger quantities 
are required, a more complex apparatus is used in which the boron 
bromide is vaporised in a flask, from which it passes over copper 
wool heated at 200° (to remove free bromine), thence through the 
vessel containing the electrodes, then to the condenser, from which 
the unattacked bromide is returned to the flask. ' 

Boron obtained by this method is an exceedingly fine, deep 
black powder which gradually becomes oxidised on exposure to 
air, reacts violently with dilute nitric acid, and inflames on contact 
with the concentrated acid. H. W. 

The Preparation of Considerable Quantities of Pure Boron 
Nitride. I^iedbich Meyeb and B. Zappneb (JBer., 1921, 54, 
[jB], 560—566).—The preparation is beset with considerable diffi¬ 
culties, since all processes which utilise boric anhydride as initial 
material give more or less poor yields of products which are con¬ 
taminated with boric acid. The only suitable starting point is 
the additive compound of boron trichloride and ammonia which, 
when led through an intensely heated tube, yields boron nitride 
and ammonium chloride. The operations are greatly hampered 
by the fact that the compound, when prepared as usual at low 
temperatures, is an exceedingly voluminous substance, which 
requires inconveniently large apparatus when used on any con¬ 
siderable scale and further is very hygroscopic. In addition, a 
large portion of the boron nitride escapes with the ammonium 
chloride vapour and other products from which it cannot be separated 
readily. This is found to be due to the fact that, as the compound 
approaches the hot walls of the tube, it decomposes with the evolu¬ 
tion of sufficient gas to prevent the nitride being deposited on the 
tube. This difficulty is overcome by adopting a zonal arrange¬ 
ment of heating the reaction tube, whilst the hygroscopicity is 
avoided and a compact product is secured by allowing the boron 
chloride and ammonia to react in situ at an elevated temperature. 
The apparatus consists of a quartz tube wound with nichrome 
wire in three zones; it is fitted with an arrangement for the admis¬ 
sion of hydrogen, hydrogen chained with boron chloride vapouir, 
and ammonia, and is provided with a platinum pyrometer. The 
other end of the tube is fitted to a glass vessel which serves for the 
collection of the ammonium chloride; this vessel can be heated 
electrically in such a manner that a i^orm deposit of the salt is 
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secured, thus avoiding the easy choking of the tubes. After the 
whole apparatus has been dried in a current of hydrogen at 300®, 
the tube is heated at 500—600® and regulated streams of ammonia 
and hydrogen charged with boron chloride are admitted, the former 
always being in large excess. After complete admission of the 
reagents, the tube is further heated in alternate zones for five to 
six hours, after which the temperature is gradually raised to 1000° 
whilst a slower current of ammonia passes over the product. 

As thus prepared (the yield is 80—85% calculated on the amount 
of boron chloride used), boron nitride is a colourless powder the 
density and stability towards water of which depend on the final 
temperature employed; at 800° and with a long period of experi¬ 
ment, a very voluminous product is obtained which after exposure 
to the atmosphere for some time emits the odour of ammonia. 
More intensely heated preparations are more stable to air. 

Force of Cohesion of the Diamond. Hans Thibring (Zeitsch. 
Physik, 1921, 4, 1—^25 ).—A theoretical paper in which two hypo¬ 
theses are put forward as to the position of the valency electrons 
of carbon in the diamond, (i) The electrons circulate in paths 
which lie in the middle between two neighbouring nuclei, (ii) All 
the electrons belonging to an individual nucleus lie inside a sphere, 
which surrounds the atomic nucleus, the radius of which is small 
in comparison with the crystal lattice constant. It is shown that 
the first hypothesis is only usable if the cohesion is explained by 
the electrostatic forces, and in this connexion the general nature 
of homo-polar compounds is discussed. J. F, S. 

Silicon Hydrides. IX. Reactions with Alkali Metals. 

Alfred Stock and Karl Somieski {Ber., 1921, 54, [i?], 524—531).— 
The experiments were undertaken with the object of synthesising 
disilane by the action of alkali metals on monochlorosilane, but 
did not lead to the desired result. 

Monochlorosilane reacts readily with potassium at the ordinary 
temperature, but the metal becomes coated with a protective layer 
which speedily inhibits reaction; at 300°, the change is complete, 
the products being silicon, potassium hydride, potassium chloride, 
and hydropn. Further experiments were therefore performed 
with potassium-sodium alloys and with sodium amalgam, which are 
liquid at the atmospheric temperature; (the necessary apparatus 
and manipulation are fully described and illustrated in the original). 
With potassium-sodium alloy during a month, monochlorosilane 
gave only an incomplete reaction. The expected main product, 
disilane, could not be detected with certainty, and could have been 
present only in traces; the chief volatile product was monosilane, 
its volume being more than 60% of that of the chloro-oompound 
used. Similar results were obtained with sodium amalgam; the 
chief products were monosilane mixed with a minor amount of 
hydrogen, but, in addition, the presence of disilane in small quantity 
was definitely established. The latter was shown to undergo slow 
decomposition in the presence of sodium-potassium alloy or of 
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sodium amalgam, with the production of hydrogen and mono- 
silane* It is, however, obvious that disilane in the nascent state, 
probably as SiHg, reacts far more readily* with alkali metals than 
in the molecular form. 

Methyl chloride behaves similarly to monochlorosilane towards 
sodium amalgam, giving methane (56%) and ethane (10%); the 
latter, however, is not noticeably attacked by alkali metals. 

Dichloromonosilane is converted into monosilane and hydrogen 
by sodium amalgam. 

The formation of silane and methane from their chloro-derivatives 
is not explained. The production of silane from disilane and 
sodium depends on the replacement of an atom of hydrogen by 
sodium and the subsequent reduction of a portion of the disilane 
by the nascent atom, whilst the remainder becomes condensed to 
non-volatile compounds. This hypothesis is supported by the 
observations that disilane is quantitatively reduced to monosilane 
by boron hydride, B 4 Hiq, which slowly decomposes at the ordinary 
temperature with liberation of hydrogen, and that the latter invari¬ 
ably accompanies monosilane in the experiments just described. 

H. W. 

Eq[uilibria of HydrofluosiUcic Acid. Lawson John Hudles- 
TON and Henry Bassett (T., 1921, 119, 403—416). 

Silicic Acid. Victor Lenher (J. Amer, Chem, Soc,, 1921, 43, 
391—396).—Experiments were made on the hydration of silica 
with the view of obtaining further information on the chemical 
relations between silica and water. Silica in the form of sand 
containing more than 99*0% SiOg was ground until 85% of the 
particles had a diameter less than 0*004 mm. When left in contact 
with water for two or three weeks, this material went into solution 
to the extent of about 0*032 gram per litre. The solution was truly 
colloidal, exhibiting the Tyndall effect, whilst the particles showed 
a rapid Brownian movement. When heated under pressure in 
presence of excess of water at 300® to 450®, the same finely-divided 
silica formed a gel containing 16% to 18% of water. On the other 
hand, silica gels prepared by dialysis of a sodium silicate-hydro¬ 
chloric acid mixture under similar treatment lost water, yielding 
a product still containing, however, 70% to 80% of water. The 
hydration of fused quartz or quartz crystals can be brought about 
in a similar way. The action of water on silica is therefore that 
of a solvent, producing a silica gel, and causing it to go into the 
colloidal form. The more finely divided the silica, the more rapid 
is the action. Attempts to obtain a definite hydrate of silica, or 
silicic acid, by subjecting silica gels to enormous pressures, were 
unsuccessful, and it is concluded that the silicic acids are purely 
hypothetical. E. H. R. 

S]nithetic Helium and Neon. A. Lo Sxjrdo {AUi R, Accad. 
Idncei, 1921, [v], 30, i, 85—88).—The author finds that neon, 
helium, and hyd^gen are able to pass through hot glass, the 
hydrogen in far greater quantity than the other two gases. The 
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passage is dependent on the temperature, nature, and thickness of 
the glass. These results may furnish an explanation for the origin 
of so-called synthetic helium and neon, which may be derived from 
the atmosphere. T. H. P. 

The Electromotive Behaviour of some Binary Allosrs. XV. 
Alloys of Potassium with Lead, Tin, and Thallium, and of 
Sodium with Antimony. R. Keemaen and Ebnst Preszfbbund 
{Zeitach. Metallkunde, 1921, 13, 19—29).—^AUoys of potassium and 
lead containing up to 33 atoms % of lead show the same E,M,F,y 
measured against a lead electrode, as pure potassium. When the 
formation of the compound KgPb is complete, there is a sudden 
drop of potential to a value which again remains constant up to a 
composition corresponding with KPb 4 . The compound KPbg, 
if it exists, must have practically the same potential as KlgPo. 
The potassium-tin alloys were measured against a tin electrode, 
and the EM,F, curve indicated the formation of the compounds 
K^n, KSn, KJSug, and KSn 4 . In the case of potassium-thallium 
alloys, there is a marked tendency for surface layers of the less 
electropositive constituent to form, so that, in alloys of even the 
lowest thallium content, there is a marked drop from the potassium 
potential. Exact determinations of the potential of the compounds 
KTl and KgTl were therefore impossible. The EM.F, curve for 
the sodium-antimony alloys shows only one step corresponding 
with NagSb. The potential of this compound could not be dis¬ 
tinguished from that of NaSb. E. H. R. 

A New Crystalline Form of Potassium Chlorate. E. R. 

Wolcott (J. Ind. En^, Chem,^ 1921, 13, 215—^216).—^Potassium 
chlorate may be obtained in the form of long, fibrous crystals of 
silky appearance by treating its aqueous solution with an aqueous 
solution of hydrocarbons. Equal parts of California crude oil 
(D 0*9369) and oleum are mixed and agitated for one hour, the 
temperature not being allowed to rise during the operation. After 
some hours, the tar-like substance formed is separated from the 
residual acid, and dissolved in hot water to give a 6 per cent, solution. 
Ten 0 . 0 . of this solution are then added to 200 grams of a saturated 
solution of potassium chlorate, the mixture is diluted to 800 c.c., 
boiled, filtered, and crystallised. Preliminary friction tests in a 
mortar seemed to indicate less sensitiveness with these crystals than 
with the normal form, but this result was not confirmed with the 
frictional pendulum. W. J. W. 

Determination of Melting Points, Especially of Potassium 
Chlorate. 0. D. Cabpbnteb {Chem. and Met. Eng., 1921, 24, 
669—671).—melting-point apparatus consists of a lagged b^er, 
with observation holes in the lagging, a platinum resistance thermo¬ 
meter, and a stirrer which can be rotated at various speeds. It is 
heated by a molten mixture of potassium and sodium nitrate 
(m. p. 220°), and for temperatures above 600° both the heating 
bath and melting-point tube should be <rf transparent qua^ 
In determining the melting point of potassium chlorate, the sub- 
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stance was melted and cooled several times, the range of temperature 
being kept within narrow limits, and crystals never being allowed to 
disappear completely. The temperatures at which new crystals 
formed on cooling were noted in terms of the resistance. The 
results plotted graphically gave a resistance of 116*426 ohms, 
corresponding with a melting point of 367*10°. W. J. W. 

Preparation of Potassium Perchlorate. £. Blau and B. 
Wbingand {Zeitach, Elektrochem., 1921, 27, 1—10).—The thermal 
and electrolytic preparation of potassium perchlorate from 
potassium chlorate has been examined. It is shown that by heat¬ 
ing chemically pure potassium chlorate in glass flasks to 610° a 
good yield of the perchlorate may be obtained. In the presence of 
small quantities of potassium hydroxide, copper, nickel, iron oxide, 
or boron trioxide, the perchlorate commences to decompose whilst 
there is still much imdecomposed chlorate present. When com¬ 
mercial chlorate is used, similar results are obtaii^ed. The reaction 
is most efficiently carried out in quartz flasks At 480° without a 
catalyst; after heating for eight hours, 69 grams of perchlorate are 
obtained from 100 grams of chlorate. It has been foimd impossible 
to decompose completely the chlorate, for the perchlorate com¬ 
mences to decompose to a marked extent when there is still 3—4% 
of the original chlorate present. This chlorate is readily removed by 
crystallisation. Iron utensils at^ quite unsuitable for this reaction. 

Potassium perchlorate can be formed by the electrolysis of a 
solution of potassium chlorate between a platinum anode and a 
nickel cathode, using a current density of 0*16 ampere/sq. dcm. 
A good current and material yield are obtained in the process. 
The process suffers from the defect that the electrodes, even with a 
rapidly circulating electrolyte, become incrusted with the per¬ 
chlorate. With a current density of 0*1 ampere/sq. dcm. the 
current yield decreases if the temperature is raised above 20°, 
whilst with a greater current density even at 27° good y elds are 
obtained. At 27°, the current yield increases greatly in increasing 
the cathodic current density, whilst a change in the anodic current 
density has practically no effect on the yield. If, instead of 
potassium chlorate, so&um chlorate is electrolysed, the very soluble 
sodium perchlorate is formed and this by double decomposition can 
be converted into potassium perchlorate by treatment with 
potassium chlorate. The mother liquors containing sodium 
cUorate are then electrolysed. In this way the incrustation of the 
electrodes is avoided. The electrolysis of solutions of barium 
chloride at 60° with a nickel cathode and a platinum anode, using 
a current density of 0*16 ampere/sq. dcm. gives barium percUorate 
with a current yield of 60—60%. In this process the whole of the 
barium chloride is oxidised. The addition of acetic acid, hydro¬ 
chloric acid, or calcium chloride or leading carbon dioxide into the 
solution are favourable to the reaction. J. F. S. 

The Prepwation of Sodium Hydroxide from Sodium 
Sulphate. Bbbkhabd Neumann and Ernst Karwat (Zeitach, 
MlektrocMni., 1921, 27, 114—124).—^The effects of temperature and 
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dilution on the equilibrium of the reaction NagSO^ + Ca(OH) 2 :j=^ 
CaS 04 + 2NaOH were studied with the object of determining the 
maximum yield of sodium hydroxide which could be obtain^ by 
the action of lime on aqueous sodium sulphate. The results of 
earlier workers were not trustworthy because true equilibrium had 
not been obtained; it was found necessary to apply continuous 
shaking for several days. From the solubilities and dissociation 
constants of the reacting substances, the equilibrium constant was 
calculated to be = 0*388, diminishing with rising temperature. 
The values actually found were of this order, but considerably 
lower, diminishing with increasing temperature or increasing 
concentration. The results of the experiments at 15°, 40°, 70°, 
and 100° are shown in a series of curves in which the “ yield of 
sodium hydroxide is plotted against the dilution of sodium sulphate 
taken. On each curve the yield is highest at the greatest dilution 
and at any dilution it is highest at the lowest temperature [compare 
J. Soc. Chem , Ind ., 1921, 257a]. E. H. R. 

Preparation and Properties of Sodamide. J. M. McGee 
(J. Amer , Chem . Soc., 1921, 43, 586—591).—Sodamide melts 
sharply at 208° (compare Titherley, T., 1894, 65, 504), and at 210° 
has a specific conductivity of 1*665 ± 0*005 mhos, using platinum 
electrodes (compare Wohler and Stang-Lund, A., 1918, ii, 397). 
Values were not obtained above this temperature owing to catalytic 
decomposition of the amide by platinum into ammonia and either 
sodium imide or nitride. No blue solutions of sodium in the amide 
could be obtained (compare Titherley), and the solvent action on 
glass imputed to the amide by Titherley and others was probably 
due to sodium hydroxide, since no tendency of this kind was observed 
below 240°. At 270—300°, however, there was a slight action after 
two to three days. j. K. 

Melting Point of Ammonium Sulphate. James Kendall 
and Arthur W. Davidson (J. Ivd . Eng . Chem ., 1921, 13, 303— 
304).—^Widely divergent values have been given for the melting 
points of ammonium sulphate and ammonium hydrogen sulphate. 
For the latter salt, KendaU and Landon (this vol., ii, 45) found 
m. p. 146*9 ± 0*5°, Jtoecke’s value, 251° (A., 1920, ii, 757), being 
grossly inaccurate. The normal sulphate loses ammonia, even at 
200°, so that determination of a true melting point in an open tube 
is impossible. When the salt is heated gradually in a sealed tube 
which it practically fills, it softens perceptibly at 490° and gives 
m. p. 513 ± 2°; this temperature represents, then, the definite 
melting point of normal ammonium sulphate under an ammonia 
pressure of considerably more than 1 atmosphere. Caspar’s value, 
417—423° (A., 1920, ii, 431), is thus erroneous, as also is Janecke’s 
statement (foe. cit.) that the normal sulphate has the same m. p. 
and b. p., 357°. T. H. P.^ 

Colloidal Calcium Phosphate. G. M. db Toni iKollM 
Zeitsch., 1921, 28, 145—148).—Colloidal calcium phosphate may 
be prepared by adding, slowly and with continuoue shaking, a hot 
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normal solution of sodium phosphate to an equal volume of a hot 
normal solution of calcium chloride containing a definite amount of 
a protective colloid. The colloidal solution is best obtained in the 
presence of gelatin, but may also be prepared in the presence of gum 
arabic, blood serum, and starch; in the presence of sucrose and 
caramel, the colloid is not produced. The amoimt of protective 
colloid controls the concentration of colloidal calcium phosphate 
present in the solution; thus with 9’6 grams of gelatin per litre the 
colloidal solution contains 2*068 grams of calcium phosphate, and 
with 27*5 grams of gelatin, 4*137 grams of calcium phosphate. The 
colloidal solution is practically opaque and is quite clear in trans¬ 
mitted light, but bluish-white in colour by reflected light. The gel 
is porcelain-white, with a faint blue tinge by reflected light. The 
individual particles are invisible under a magnification of 1800. 
The colloidal solution may also be obtained by‘the action of a 
solution of orthophosphoric acid on a solution of calcium hydroxide 
containing gelatin. The importance of colloidal calcium phosphate 
in therapeutics and its possible role in the processes of assimilation 
and digestion are indicated. J. P. S. 

Transformation of Light Magnesia into the Dense Form. 

N. Parravano and C. Mazzetti QlUi R. Accad. Lincei, 1921, fv], 
30, d, 63—66).—The results of the authors’ experiments show that 
the velocity of hydration of magnesium oxide diminishes as the 
temperature and duration of its previous calcination are increased, 
no discontinuity being observable. The statement that magnesium 
oxide undergoes transformation at about 1600® (Le Chatelier, Le 
Chauffage, 399) or 1100° (Campbell, A., 1918, ii, 364) is inaccurate, 
this change having already begun at the lowest temperature em¬ 
ployed by the authors, namely, 800°, at which, however, it proceeds 
very slowly. This result is confirmed by Ditto’s measurements of 
the density of the oxide after being heated at definite temperatures 
for a certain time (this Joum., 1871, 869). Natural magnesites 
contain impurities which exert a marked influence on the velocity 
of hydration of the oxide resulting from their calcination, the 
transformation into the dense modification being facilitated. This 
change is at first slow and continually increases in rapidity as the 
temperature is raised, and no definite transformation temperature 
probably exists. T. H. P. 

Constitution of Alloys of Aluminium, Copper, and Zinc 
containing Hi^ Percentages of Zinc. John L. Haughton 
and Kathleen E. Bingham {Proc. Roy. Soc., 1921, [A], 99, 47— 
69).—^The thermal curves, microscopic appearance of annealed and 
quenched specimens, and the electrical conductivities were deter¬ 
mined and the results represented by diagrams. J. R. P. 

The so-called Oligodynamic Action of the Heavy Metals 
and of the Salts of the Heavy Metals. W. Falta and M. 
Riohtbr-Quittnbr (Biochem. Zeitsch., 1921, 115, 39—41).—^The 
oligodynamic action of various metals was tested in the following 
way: a test-tube was filled with water containing the respective 
metals and left for eight days. Thp metal and the water were 
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then removed, the test-tube rinsed out with distilled water, and its 
oligodjmamio action tested on the different solutions. It was 
found that guaiacol, benzidine, resorcinol, and homogentisic acid 
were oxidised when kept in test-tubes prepared in the above way. 
Potassium permanganate was decolorised, with the formation of 
manganese dioxide. Methylene-blue, indigotin, and sodium indigo- 
tinsulphonate were decolorised and the leuco-base of malachite- 
green was oxidised, ftotein solutions were coagulated through 
the oligodynamic action of the metals. The hydrolysis of starch 
was, however, not brought about in this way. This oligodynamic 
action was shown by the following metals, which are arranged in 
the order of their activity: copper, mercury, silver, lead, tin, 
aluminium, iron, magnesium, and platinum. S. S. Z. 

The Reaction between Copper and Nitrogen Peroxide. 

Herman V. Tartar and Waldo L. Sbmon (J. Armr. Ghem. Soc,^ 
1921, 43, 494—^500).—^By the action of dry nitrogen peroxide on 
copper powder prepared by the reduction of cupric oxide in a stream 
of hydrogen or carbon monoxide, Sabatier and Senderens (A., 1893, 
ii, 374) obtained a product to which they ascribed the formula 
CU 2 NO 2 . The authors have repeated this work, using powdered 
copper prepared (a) by the reduction of cupric oxide with hydrogen 
and (6) by the reduction of hydrated cuprous oxide, 4Cu20,H20, 
with carbon monoxide. The hydrated cuprous oxide was prepared 
by precipitating a hydrochloric acid solution of cuprous chloride 
with sodium hydroxide solution, and the composition of the product 
so obtained confirmed the formula given by Mitscherlich to this 
substance. The copper reduced by hydrogen reacted immediately 
and at a fairly rapid rate with nitrogen peroxide, whilst that reduced 
by carbon monoxide only darkened after several hours, and took 
several days before the reaction was complete. TheJfinalJgain^in 
weight was variable in different experiments and the final product 
was a mixture containing much unchanged copper. The ratio 
of nitrogen to oxygen in the product immediately after withdrawing 
it from the gas was 1 : 3, but on exposure to the air loss of weight 
occurred, nitric oxide or nitrogen peroxide being evolved. The 
formula CU 2 NO 2 cannot be confirmed, and itjisj[suggested that 
anhydrous cuprous nitrate is formed on the surface of the copper. 
At the same time, doubt is thrown on the existence of other com¬ 
pounds said to have been obtained by the action of nitrogen peroxide 
on metals. E.H. R. 

The Action of Additions on the Anomaly of Dilatation of 
Ferronickels ; Application to Iron~Nickel-<lhromium Alloys. 

P. Chbvbnard {Compt. rend., 1921, 172, 594—596).—^By plotting 
the total anomaly of dilatation, Aq, against the composition of pure 
ferronickels, a curve is obtained which rises rapidly with the nickel 
content from 25% nickel, reaches a sharp maximum at a point 
corresponding with the compound FegNi, and then descends rapidly 
to reach a value = 0 at about 58% nickel, when Aq becomes 
negative. The curve recrosses the zero line again at 80% and 99% 
ni^el. On the addition of chromium to such alloys, similar curves 
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are obtained, but the maximum is less in value and is displaced 
towards a higher nickel content. W. 6, 

The Peculiar Chemical and Physical Properties of Ferrous 
Hydroxide Peroxide. Reduction of Alkali Nitrate. Oskab 
Baudisoh (Ber,, 1921, 54, [B], 406—413). It has been shown pre¬ 
viously that ferrous hydroxide in neutral or faintly alkaline solution 
is unable to effect the reduction of nitrate to nitrite and that this 
well known process is attributable to the co-operation of atmospheric 
oxygen. It is now demonstrated that nascent ferrous hydroxide is 
a much more powerful reducing agent towards nitrate than the 
freshly precipitated compound, and, further, that nitrate is smoothly 
converted into nitrite by reduced iron in the absence of air. The 
probable similarity of the two processes is expressed in the schemes : 

K-[N—0 ... + Fe —> k{ _Fe KNOg + FeO 

'o 

and [Fe(OH 2 ) 6 ](OH)g + 0* = + I'e( 0 H )2 = 

ggl Fe<g?>Fe<g>Fe<gg = FegOg + a^HgO + O. 

H H * 

The ferrous hydroxide can thUs^ yield an energetic peroxide by 
absorption of oxygen, which, by virtue of its iron nucleus, possesses 
the power of activating the oxygen subsidiary valencies of other 
substances and forming unstable compounds with them. 

Ferrous hydroxide peroxide can also function as an oxidising 
agent, as is shown by the conversion of alcohol to aldehyde and by 
its behaviour towards starch and sugar. It acts in this respect in 
the same manner as light energy alone or in the presence of traces of 
iron. Since also it can effect the reduction of alkali nitrate to 
ammonia, it appeared probable that both types of reaction could 
occur in one and the same solution; this is shown to be the case, 
since formaldoxime and traces of nitromethane are formed when a 
methyl alcoholic, aqueous nitrite solution is treated with ferrous 
sulphate and an excess of sodium hydrogen carbonate and shaken 
with air. The nitrite is reduced to hyponitrous acid, which reacts 
with the formaldehyde produced by the oxidation of methyl alcohol, 
yielding formhydroxamic acid, which is in part converted into 
formaldoxime. 

It is remarkable that metallic iron and ferrous hydroxide peroxide 
are strongly magnetic, whereas ferrous hydroxide is not; it does not 
appear possible at present to bring these properties into line with the 
chemical behaviour. * H. W. 

Anhydrous Yellow Ferric Oxide. John H. Yob (J. Physical 
Chem.f 1921, 25, 196—^200).—^Anhydrous yellow ferric oxide was 
obtained in admixture with aluminium oxide, calcium sulphate, 
barium sulphate, aluminium oxide, and calcium sulphate, and 
aluminium oxide and b^um sulphate. The results confirm and 
extend the observations of Scheetz (A., 1917, ii, 574). Attempts to 
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remove the stabilising agent, for example, by dissolving aluminium 
oxide in sodium hydroxide, invariably resulted in agglomeration of 
the ferric oxide, with change of colour to red. J. R. P. 

Double Psrrophosphate of Iron and Sodium. E. Olivbri- 
MandalI (Oazzetta, 1921, 51, i, 130—137).—This compound, 
which has the composition, Fe 4 (P 207 ) 3 , 3 Na 4 P 207 , 14 H 20 , and not 
Fe 4 (P 207 ) 3 , 5 Na 4 P 207 , 14 H 20 , as stated by Paul (This Journal, 1874, 
338,774), may be prepared pure by saturating so^um pyrophosphate 
solution with moist ferric pyrophosphate with the aid of a mechanical 
stirrer, the dissolution of the calculated amount of sodium pyro¬ 
phosphate in ferric chloride solution of D 1*28—1*282, followed by 
precipitation of the double salt by means of alcohol, giving a product 
containing sodium chloride; in presence of the latter, the solubility 
of the double pyrophosphate is lowered. Ferric p 3 Tophosphate 
dissolves in sodium pyrophosphate solution always in the proportion 
Fe 4 (p 207 ) 3 : 3 Na 4 P 207 , independently of the concentrations. Ferric 
phosphate is soluble also in alkaline citrate solutions, yielding 
complex salts in which the reactions for iron are masked. T. H. P. 

A Comparison of the Atomic Weights of Terrestrial and 
Meteoric Nickel. 1. The Reduction of Nickelous Oxide. 

Gregory Paul Baxter and Leon Woodman Parsons (J. Amer, 
Chem, Soc,, 1921, 43, 507—518).—^To compare the atomic weights 
of terrestrial and meteoric nickel, the method by the reduction of 
nickelous oxide with hydrogen was chosen, as it would also serve to 
check the atomic weight determination made by Richards and 
Cushman (A., 1898, ii, 228) by analysis of the bromide. The 
nickelous oxide was in each case prepared by ignition of the nitrate, 
and since it is impossible to free the oxide from occluded gases at 
the temperature used, 1000 °, it was necessary to make independent 
determinations of the occluded gases in each sample. The oxide 
generally contained about 0 * 11 % of gases. As a result of nine 
determinations with terrestrial material, a mean atomic weight 
of 58*70 was found, whilst three experiments with meteoric nickel 
gave 58*68. The value found by Richards and Cushman was 
58*68 (Ag = 107*88). The difference found between terrestrial 
and meteoric nickel is considered to be within the limits of experi¬ 
mental error, but further comparisons are to be made. E. H. R. 

Solubility. II. Polyiodides of Ammines. Fritz Ephraim 
and Paul Mosimann (iBer., 1921, 54, [2?], 385—396).—^An account 
of experiments on which a part of the authors’ theory (this vol., ii, 
305) is based. 

Nickelhexammine chloride or a solution of nickel chloride 
in ammonia, is transformed by relatively varying quantities 
of iodine dissolved in potassium iodide into a series of poly¬ 
iodides of which members, corresponding approximately with the 
formulae [Ni(NH 3 ) 4 ]l 2 ,l 2 , [Ni{NHo) 4 ]l 2 , 2 l 2 , [Ni(NH 3 ) 4 ]l 2 , 4 l 2 , and 
[Ni(NH 3 ) 4 ]l 2 , 6 Io have been isolated. It does not appear probable, 
however, that tnese are well-defined individuals of a series of com¬ 
pounds, but rather that a continuous series of solid solutions is 
product. A solution of zinc sulphate in concentrated ammonia is 
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only converted by a large excess of iodine into zinctetrammine poly- 
iodide^ [Zn(NH3)4]l2,2l2, dark violet leaflets. Similarly, cadmium 
sulphate gives the compound [Cd(NH3)3HoO]l2,2l2. With a large 
excess of iodine, coppertetrammine polyiodide, [Cu(NH3)4]I^,4l2, is 
obtained as a blackish-brown, not distinctly crystalline precipitate; 
with smaller amounts of the halogen, polyiodides with a lower 
iodine content which have been described previously are produced. 
Cobalt appears to form a polyiodide, [Co(NH3)4]l2,2l2, but its isola¬ 
tion in a pure condition is extremely difficult by reason of the 
great oxidisability of ammoniacal cobalt solutions. Magnesium 
and calcium salts yield nitrogen iodide when treated with potassium 
polyiodide in ammoniacal solution, even in the presence of am¬ 
monium salts. 

Cobalthexammine chloride gives a polyiodide, [Co(NH3)g]l3,2l2, 
bluish-black crystals, and, with a very large excess of iodine, a 
compound, [Co(NH3)3]l3,3l2, transparent, brown needles. A similar 
polyiodide, [Cr(NH3)e]l3,3l2 is obtainable from luteochromium 
compounds. 

The freely soluble ci^-compound, [Co(NH3)4(N02)2]I, yellow 
octahedra, is prepared from the corresponding nitrate and an 
excess of potassium iodide in aqueous alcoholic solution; it yields 
two polyiodides, [Co(NH3)4(N02)2]I,l2> slender, green needles and 
[C 0 (NH 3 ) 4 (NO 2 ) 2 ]I, 2 l 2 , black crystals, the limit of additive capacity 
for iodine being probably attfitined in the latter compound. The 
similar tvons-compound, [Co(NH3)4(N02)2]I> forms yellow, distorted 
cubes, and yields a tri-iodide, reddish-brown precipitate, without 
distinct crystalline form, the relatively pale colour of which makes 
it doubtful if the product is a true polyiodide. Cobaltdetrammine- 
carhonatopolyiodide, [Co(NH 3 ) 4 (C 03 )]I,l 2 , forms black, crystalline 
aggregates. 

The stability of the various polyiodides has been investigated 
by repeated agitation of the solid substances with fixed amounts 
of carbon disulphide and estimation of the amount of iodine which 
has passed into solution after equilibrium has been established, 
the method being, when necessary, controlled by analysis of the 
residual solid. Among the penta-iodides of the ammines of bivalent 
metals, it is found that iodine is more firmly retained with increasing 
atomic volume of the metal. The nickel compounds readily lose 
the whole of the iodine, the compound [Ni(NH 3 ) 4 ]l 2 ,l 2 forming 
a well-marked intermediate stage. The cadmium compound 
retains iodine much more firmly, and this phenomenon is even 
more marked with the zinc salt. [Co(NH 3 ) 4 (C 03 )]I,l 2 retains the 
polyiodide iodine very firmly, [Co(NH 3 ) 4 (NOo) 2 ]I,l 2 with medium 
tenacity. [Co(NH3)8]l3,3l2 readily parts with all its iodine. In 
general, the capacity to lose iodine completely is exhibited by those 
substances which have the power of becoming rich in iodine, but 
this behaviour may be merely accidental. H. W. 

Solubility. 111. Compounds Derived from Ammines 
and Bismuth or Mercury Iodides. Fritz Ephraim and Paul 
Mosimann {Ber,, 1921, 54, [J5], 396—401. Compare preceding 
abstract).—The following compounds were prepared by the 
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addition of bismuth or mercuric salts dissolved in an excess of 
potassium iodide solution to solutions of the requisite ammine. 
The bismuth compoimds could be obtained only from ammines of 
tervalent cobalt. Hexamminocohaltihismuth iodide^ [Co(NH 3 )e]l 3 ,Bil 8 > 
small, dark-red, pointed crystals; chloropentamminoccbaltibismuth 
iodide^ [Co(NH 3 ) 5 Cl]l 2 , 2 Bil 3 , red, microcrystalline powder; dinitro- 
tetramminoccbaltioismuth iodide^ [Co(NH3)4(NOp2]I3il3 (flavo-salt, 
red, hexagonal rods, croceo-salt, microcrystalline powder); car- 
honatotetrammiriocohaltihisniuth iodide, [Co(NH 3 ) 4 (C 03 )]I,Bil 3 , red¬ 
dish-yellow granules. The following nickel-ammine mercuiy iodides 
are described: [Ni(NH 3 ) 4 ]l 2 ,Hgl 2 , 4 H 20 , [Ni(NH 3 ) 6 ]l 2 ,Hgl 2 , 8 H 20 , 
[Ni(NH 3 ) 4 ]l 2 , 2 Hgl 2 , 2 H 20 , [Ni(NH 3 )e]l 2 , 2 Hgl 2 , 8 H 26 . The first and 
second of these arc obtained with an excess of nickel salt, the third 
and fourth when the mercuric salt predominates; the tetrammines 
are prepared in feebly, the hexammines in more strongly, am- 
moniacal solution. The former are greenish-blue, the latter pale 
violet. Zinc salts yield only the compound, [Zn(NH 3 ) 4 ]Hgl 4 , 
colourless or pale yellow octahedra or cubes; the cadmium com¬ 
pounds, [Cd(NH 3 ) 4 ]Hgl 4 , 4 H 20 and [Cd(NH 3 ) 6 ]Hgl 4 , 6 H 20 , are 
formed in less or more strongly ammoniacal solution respectively. 
Under similar conditions, a very unstable silver salt appears to 
be formed. Cobalt gives only a very basic compound, whilst 
magnesism and manganese salts do not give precipitates with 
potassium mercuric iodide. 

Carbonatotetramminocohaltimercury iodide, 

{[Co(NH 3 ) 4 (C 03 )]Ij 3 ,Hgl 2 , 

crystallises in red rhombs. The flavo-salt of dinitroletrammino- 
cobaltimercury iodide, [Co(NH3)4(N02)2]l2>Hgl2> forms brown needles, 
whereas the croceo-salt crystallises in yellow octahedra. Hex- 
amminocobaltimercury iodide, [Co(NH 3 ) 6 ]l 3 ,Hgl 2 is a reddish-brown, 
shining powder. 

Hemmminocobaltiferrocyanide, [Co(NH 3 ) 3 ] 4 [Fe(CN)e] 3 , is pre¬ 
pared from potassium ferrocyanide and luteocobalt chloride; with 
the purpureo-chlorido, the two dinitrotetramminocobalti- and the 
carbonatotetramminocobalti-compounds, potassium ferrocyanide 
gives colloidally turbid solutions which gradually deposit precipi¬ 
tates owing to decomposition. Potassium ferricyanide does not 
give precipitates with the cobaltammines mentioned above with 
the exception of the luteo-salt. H. W. 


System and Constitution of Complex Derivatives of the 
Molybdic Acids. L. FoRsiiN (Gompt rend,, 1921, 172, 681— 
684. Compare this vol., ii, 205).—The complex acids may be 
grouped in three general series, namely, (1) complex orthomolybdio 
acids of the type H 3 (As 0 Mo 30 i 2 ), (2) complex metamolybdic acids 
of the type H3(AsOMoi2042®6) H4(SiOM<^2042®6)> (^) complex 

luteomolybdic acids of the type As 0 (Mo 30 i 2 H 5 )H 3 . Arsenio-o- 
M \.n molybdic acid is tribasic and its 

JnoUlUiNa)*U. sodium salt is assigned .the annexed 

OC —o-^MoO*ONa. constitution. Phospho-o-molybdio 

^MoO(ONa)*()'^ fiwsid is not known, but some of its 

salts are. Sulphato-e-molybdic acid 
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is not known, but the author has prepared a new potassium salt^ 
KgHjj(S 02 Mo 30 i 2 )> 3 H 20 , which rapidly loses 4 H 2 O and on heating 

gives anhydrous potassium tri- 
molybdate. It probably has the an- 
•OK. nexed constitution. Too few salts of 
the complex metamolybdic acids are 
known for their constitution to be 
discussed. The free luteo-acids are very stable and tribasic, and 
to them is assigned the constitution of the type 

AsO|^0*MoO(ONa)<Q.J^°Q|Qg|2>ojH3. ^ ^ 

A System for the Molybdates. S. Postbrnak (Compt, rend.^ 
1921, 172, 597—599).—^The author does not consider that the 
system recently proposed by Fors6n (this voL, ii, 205, 265) complies 
with the experimental facts which he has published (A., 1920, ii, 
374; this vol., ii, 51, 117, 118). ^ W. G. 

Volume Changes of Tin Amalgams. Cabola KOlleb 
{Zeitsch. Metallkunde, 1921, 13, 1—19).—^The volume changes of 
tin amalgams having the compositions HgSn, HgSng, HgSng, and 
HgSn 4 were investigated by the dilatometer method. With increas¬ 
ing Ijemperature the coefficient of expansion first falls or remains 
practically constant over a considerable range, then rises rapidly 
to a maximum corresponding practically with the melting point 
of the amalgam. This abnormal behaviour is due to volume 
changes similar in character to those occurring in the case of bismuth 
amalgam and some other alloys. When the tin amalgam is alter¬ 
nately heated and cooled, the final volume is always less than the 
initial volume. Contraction also occurs when the freshly-prepared 
alloy is maintained at a steady temperature for some time, the 
rate of contraction depending on the previous treatment to which 
the specimen has been subjected. The nature of the structural 
changes responsible for this behaviour has not been elucidated. 

F. S. Pi. 

Preparation of Zirconia from Brazilian Ore and a New 
Method of Estimation. E. C. Bossitbb and P. H. Sanders 
(J. Soc, Chem, Ind,, 1921, 40, 70— 71t). —^Fifty grams of the 
powdered ore are fused in an iron crucible with 50 grams of sodium 
hydroxide; the mixture is stirred until frothing ceases, and a 
granular powder is obtained, the heating being then continued 
at dull redness for two hours. The mass, while hot, is poured into 
1-6 litres of water, the solution filtered, the insoluble residue treated 
with hydrochloric acid, and evaporated to dryness. The dry 
residue is extracted with hot water and the solution filtered. Th& 
solution is diluted to 1*5 litres, boiled after the addition of a slight 
excess of sulphurous acid, and N/I sulphuric acid is added gradually 
until the mixture becomes quite thick. After a short time the 
whole of the zirconia is precipitated as basic sulphate; the preci¬ 
pitate is collected, washed, dried, and ignited to form the oxide, 
or the precipitate may be suspended in water, treated with alkalii 


.MoO(OK)“Ov 

0^ S'so,--—o^MoO 

\MoO(OH)2-0/ 
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and the hydroxide collected, dried, and ignited. A modification 
of the process may be used for the estimation of small quantities 
of zirconia in the presence of iron, etc. The solution, containing 
about 0*2 gram of ZrOg, is (hluted to 160 c.c., boiled with the addition 
of sulphurous acid (to reduce ferric salts), neutralised with ammonia, 
and again boiled after the addition of 10 c.c. of sulphurous acid 
and 2 c.c. of N /I sulphuric acid. The precipitated basic sulphate 
is collected, dissolved in hydrochloric acid, the solution evaporated 
to drjmess, the residue dissolved in water, and the zirconia repreci¬ 
pitated as described, ignited, and weighed. W. P. S. 

The Electromotive Behaviour of some Binary Alloys. 
XVII. Antimony-Selenium Alloys and their MetaUographic 
Investigation. Robert Kremann and Robert Witter {Zeitach. 
MetallJcunde, 1921, 13, 90—97).—^The E.M,F. of antimony-selenium 
alloys were measured against a reference electrode of antimony, 
using a hydrochloric acid solution of antimony trichloride as electro¬ 
lyte. The experiments were conducted in darkness or in diffused 
daylight on account of the sensitiveness to light of the selenium 
alloys. The E.M.F-composition curve departs considerably from 
the ideal stepped form, but indicates clearly the potentials of the 
compounds SeSb and ScgSbg. This divergence from the ideal 
form of curve is probably due to the formation of surface layers 
of lower potential, causing a too early drop in EM,F, The micro¬ 
scopic appearance of the alloys confirms the existence of the above 
two compoimds. E. H. R. 

The Electromotive Behaviour of some Binary Alloys. 
XVI. Alloys of Bismuth with Sodium and Potassium. 

Robert Kremann, Julius Fritsch, and Richard Liebl (Zeitsch. 
Metallkunde, 1921, 13, 66—73).—^The potential of sodium-bismuth 
alloys was measured against a bismuth electrode in a pyridine 
solution of sodium iodide, or in aqueous sodium sulphate in the 
case of the alloys poor in sodium. Concordant results could not be 
obtained owing to the formation of surface layers, but in general, 
with from 10 to 80 atom. % of bismuth, the E,M.F, was constant 
at about 1*6 to 1*7 volts, about 0*4 to 0*6 volt below the sodium 
potential. For measuring the potential of potassium-bismuth 
alloys against bismuth, a pyridine solution of potassium chloride 
was used. With these alloys there was little tendency for surface 
layers of lower potential to form, and the E.M,F. curve showed 
two sharp steps corresponding with KgBi at 1*60 volts and KBig 
at about 0*80 volt. E. H. R. 

Gold Sols. Erich von Knaffl-Lenz {Kolloid Zeitsch,, 1921,28, 
149—153). —number of gold sols prepared by different methods 
have been examined with the object of ascertaining whether the 
reducing agent employed influences the properties of the sol to a 
marked extent and also to ascertain whether gold sols are to be 
regarded as complexes of a gold compound with the oxidation 
product formed in the reduction process or no. The sols examined 
were prepared from a dilute aqueous solution of ohloroaurio acid 
which was reduced in the presence of potassium carbonate at tihe 
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boiling point by acetaldehyde, trichloroacetaldehyde, benzaldehyde, 
cinnamaldehyde, terephthalaldehyde, and arsenic hydride, respec¬ 
tively. The sols thus produced were examined in respect of their 
specific conductivity, stability, colour, and the action of hydro¬ 
chloric acid, potassium chloride, barium chloride, and albumin 
toward them. The results show that whilst there are minor differ¬ 
ences to be found between the behaviour of the various sols, these 
are such as to be attributable to slight differences in the concen¬ 
tration of the chloroauric acid from which the sols were made, 
and are entirely insufficient to furnish any confirmation of the 
hypothesis of complex compound formation. Tests made with 
the sols produced by reduction with arsenic hydride show that a 
very small quantity of arsenic is retained by the diatysed sol, but 
the amount of arsenic present divides itself between the gel and 
the filtrate when the sol is coagulated. The sols Iroin terephthal¬ 
aldehyde, when treated with arsenic hydride, beliave in exactly 
the same way. ^ J. F. S. 


Mineralogical Chemistry. 

Some Constituents of Ligates. R. Ciusa and A. Galizzi 
(Quzzetta, 1921, 51, i, 55—60).—^The xyloid lignite of Fognano, 
near Montepulciano, contains a white, crystalline incrustation 
which, after purification, has the formula CjgHgo, m. p. 61—62°, 
b. p. 314—316° or 208—210°/23 mm., and constitutes a new mineral 
species, for which the name simonellite is suggested. It forms 
brittle, rhombic plates fG. Boeris— a :h :c = 0*9908 : 1 : 1*9694], 
does not decolorise bromine or permanganate solution, but is oxidised 
by alkaline permanganate or by chromic acid, yielding a red sub¬ 
stance with the appearance and behaviour of a quinone. Besides 
simonellite, the Fognano lignite yields a liquid which, on fraction¬ 
ation, gives three dense, colourless, odourless liquids behaving as 
unsaturated hydrocarbons and having the properties and com¬ 
positions : (1) C 15 H 00 , b. p. 222—228/25 mm.; (2) CigHoo, b. p. 
140-244726 mm , and (3) b. p. 253725 mm. 

A lignite deposit near Terni contains the hydrocarbon C 20 H 34 , 
which forms feathery masses of crystalline plates, m. p. 74-—75°, 
and is possibly identical with the natural hydrocarbon, hartite. 

The material known commercially as Forli lignite has more the 
character of peat and is found to contain lignoceric acid. 

T. H. P. 

Minerals of Lazio. MeliUte of Inclusions in Peperino. 

F. MinLOSEViOH {Atti B. Accad, Lincei, 1921, [v], 30, i, 80 — 84). — 
The peperino used for the foundations of the Villa Volterra at Albano 
(Latium) was found to contain clear, bright crystals of melilite 
having the composition: 

SiO.. AlgOa. Fe203. CaO. MgO. Na^O. K2O. Total. 

4107 10*47 3*80 33*92 6*02 3*26 1*04 99*67 
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and the constants, 2*929, a: c = 1: 0*46043. If,^as'Sohalto(r 
considers (A., 1916, ii, 632), mdfflites consist of isomorphons mixtures ’ 
of sarcolite, a hypothetical soda-sarcolite, velardeilite, and &ker- 
manite, the sample now described contains 27*5, 9*0, 15*0, and 
48*5% respectively of these components. T. H. P. 


Analytical Chemistry. 


Spot Reactions in Qualitative Analysis. E. Hauser {Zeitach. 
anal Chem., 1921, 60, 88—91).—The author agrees with Feigl 
and Stem (this vol., ii, 278) as to the usefulness of spot reactions 
in qualitative analysis. W. P. S. 

Physico-chemical Volumetric Analysis. R. Dubbisay 
{Ann. Falsif., 1921, 14, 9—18).—The advantages of physico¬ 
chemical methods of titrations are dealt with, particular attention 
being directed to electro-chemical, cryoscopic, and surface tension 
methods (compare A., 1913, ii, 586). W. P. S. 

A Process of Spectrum Analysis by Means of Rbntgen Rays. 

Manne Siegbahn, Axel E. Lindh, and Nils Stensson {Zeitach. 
Physikf 1921, 4, 61—67).—^A vacuum spectrograph is described by 
means of which the X-ray spectrum may be used for spectrum 
analysis of mixtures in the ordinary course of analysis. The 
instrument is built with a wide opening angle, about 40®, and with 
a fixed calcspar or gypsum crystal so that with two exposures, 
each approximately two hours in duration, it is possible to obtain 
a photograph of the lines corresponding with all the elements from 
sodium to uranium. This method is to be recommended because 
of the relative simplicity of the spectra. The identification of the 
lines is simplified by the use of keys prepared for each crystal 
used in the instrument. J. F. S. 

The Importance of Adsorption in Analytical Chemistry, 
VIII. The Adsorption of Ai&estos. I. M. Kolfthoe {Pharm. 
Weekhlad, 1921, 58, 401—407).—Ordinary commercial asbestos, 
even that specially prepared for anal 5 rtical purposes, cannot safely 
be used without having first been repeatedly extracted with acid. 
No adsorption will occur if the asbestos has been so treated until 
it no longer takes up acid from the solution. 

Impure asbestos adsorbs positive ions from solutions in accord¬ 
ance with the adsorption law, a;=ac^'", where x is the amount 
adsorbed in milli-moles per gram of asbestos, c is the end con¬ 
centration, and Qc and 1/n are constants. The constant 1/n has 
the same value for kations of the same valency, and appears to 
vary inversely with the valency for uni- and bi-valent kations. 
On account of the ease with wnich lead is adsorbed from dilute 
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solutions by such impure asbestos, being aiterwards readily dis¬ 
solved out again by means of adds, the estimation of this metal 
in drinking water may conveniently be carried out with asbestos. 

S. I. L. 

Apparatus for Sodium Peroxide Fusions. H. J. Hodsman 
(J. Soc, Chem. Ind., 1921, 40, 74t.).—^T he mixture of sodium per¬ 
oxide and substance to be oxidised is placed in a thin-walled steel 
cylinder which is closed at the bottom and provided with a closely- 
fitting cap; this cylinder is placed in an outer cylinder, the lid of 
which is held in place by a bayonet catch, which, when drawn up, 
holds the cap of the inner cylinder uf place. The apparatus is 
clamped in an inclined position, and the base is heated with a 
burner until firing has occurred. W. P. S. 

Analysis of Fluorides. Edtjabdo D. GAEciA (Anal. Boc. 
Quim. Argentina, 1920, 8 , 235—241).—review of earUer methods 
is given. In Doyle’s method (A., 1919, ii, 349)t error is caused 
by the loss of fluorine as aluminium fluoride. In the method 
proposed, calcium is determined in the residue from the treatm^t 
with acetic acid (as in Doyle’s method) after removal of silica, iron, 
and aluminium. The amount of calcium fluoride is calculated on 
the assumption that all the calcium in the residue is present as such. 

G. W. R. 

Estimation of Nitrous Fumes in Air, with Special Reference 
to Fuse-igniters. Jambs Mom (J. 8. African Assoc. Atud. Chem., 
1921, 4, 3^—^7).—A definite quantity of nitrite solution is heated 
at 50° with 10 c.c. of p-nitroaniline solution (p-nitroaniline 1*5 
grams, concentrated hy^ochloric acid 40 c.c., and water to 500 
C.C.), 10 c.c. of a-naphthol solution (a-naphthol 2 grams, sodium 
hydroxide 1*1 grams, sodium acetate 10 grams, and water to 500 
c.c.) are then added and, after one hour, the orange-red precipitate 
is collected and weighed; 92 parts of NOg, or 69 parts of sodium 
nitrite, yield 292 parts of precipitate. To estimate NO 2 apart 
from nitrite in the fumes product by fuse-igniters, the gas is left 
in contact with neutral hydrogen peroxide solution for twenty-four 
hours, and the acidity then titrated with sodium hydroxide solution, 
using methyl-orange as indicator; each c.c. of .^/10-alkaU solution 
is equivalent to 0*0060 gram of NOg. An alternative method 
consists in agitating the fumes for six hours with 5% potassium 
iodide solution and then titrating the liberated iodine with thio¬ 
sulphate solution; each c.c. of N /10-solution is equivalent to 0*0051 
gram of NO*. This method can be apphed only in neutral solution. 

W. P. S. 

Comparative Results with Scales’s [Zinc-Copper Couple] 
and Devarda's Alloy for Reducing Nitric Nitrogen. A. P. 
^Habeison (J. Biol. Chem., 1921, 46, 53—56).—Scales’s zinc-copper 
couple (A., 1917, ii, 41) gives as accurate results as Devarda’s alloy, 
and has the advantage of not requiring to be weighed. Two 
hundred oc. of the sohiticm with O'l mg. N per c.c. is poured into a 
fiadL containing 80 grams of fnashly,,prepiied jihm-K)cpper couple, 
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about 5 grams of sodium chloride and 1 gram of ma^esium oxide 
are added, and 150 c.c. distilled into a flask containing 50 c.c. of 
4% boric acid. It is titrated with bromophenol-blue as indicator. 

G. B. 

The Diphenylamine'B Reaction. Albert B. Weinhagen 
(J. Amer, Ohem, Soc., 1921, 43, 685).—The statements of Harvey 
(A., 1920, ii, 504) in regard to the influence of varying proportions 
of water are confirmed. Satisfactory results have been obtained 
by stirring the substance under examination with ten drops of a 
solution of diphenylamine in sulphuric acid by the aid of a glass 
rod moistened with watef. Successive additions of water in this 
manner involve little risk of missing the most favourable concen¬ 
tration for the reaction. J. K. 

Iron as the Cause of a Formaldehyde and Diphenylamine 
Reaction of Milk. F. Reiss (Zeitsch, Nahr.-Oenitssm., 1921, 41, 
26—^29). —^Traces of iron in milk cause the latter to give reactions 
with formaldehyde and with diphenylamine-sulphuric acid reagent 
and thus erroneously indicate the presence of nitrates. The iron 
may be derived from the vessels (rusty cans) in which the milk is 
kept. W. P. S. 

Decomposition of Nitrous Acid. E. Oliveri-MandalA 
{Oazzetta, 1921, 51, i, 138—140).—The action of hydrazoic acid on 
nitrous acid proceeds quantitatively in accordance with the equation 
HNOg + HNo = HgO + NgO + Ng, the unstable suboxide, N4O, 
being probably formed as an intermediate product; no trace of 
nitric acid is formed. 

This reaction may be employed for the detection of nitric acid in 
presence of nitrous acid, other methods for such detection yielding 
uncertain results owing to the formation of appreciable traces of 
nitric acid by partial decomposition of the nitrous acid. The test 
is carried out as follows : To the solution containing nitric and nitrous 
acids, acidified with acetic acid when the nitrous acid is present as 
salt, are added either a few c.c. of dilute hydrazoic acid solution or 
a little of its sodium salt. The liquid is then boiled to expel, as far 
as possible, excess of hydrazoic acid, which masks all the colour 
reactions employed to identify nitrates and nitrites. After the 
heating, a portion of the liquid is tested with an acetic acid solution 
of naphthylamine and sulphanihc acid to ascertain if all the nitrous 
acid has been destroyed, the remainder being examined for nitric 
acid. T. H. P. 

Estimation of Phosphorus in Copper Phosphide. Eduardo 
D. GarcIa (Anal. Soc. Qulm. Argentina, 1920, 8, 104—105).— 
Solution is effected by means of hydrochloric acid and potassium 
chlorate. Group II metals are removed by means of hydrogen 
sulphide. The filtrate is concentrated and boiled with a little 
nimc acid, aluminium sulphate is added, and by addition of ammonia 
all the phosphorus is precipitated as aluminium phosphate. This 
is dissolved in nitric acid and the phosphorus estimated by the 
ordinary phosphomolybdate method. G. W. B* 
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Estimation of Phosphorus in Steels. Separation of the 
Phosphorus from the other (Components of the Steel. B. 

Abiano (Oazzetta, 1921, 51, i, 1—^31).—^The theoretical considera¬ 
tions involved in the estimation of phosphorus in steel are discussed, 
as well as (1) the methods used for the separation of the silicon, 
copper, arsenic, etc., and (2) the precipitation of the phosphorus 
by the acetate method and by the phosphomolybdate method 
[see J, 8oc. Chem. Ind,, 1921, May]. T. H. P. 

The Technique of the Estimation of Phosphoric Acid. The 
Application of Pregl’s Method in Serum Analysis. Stella 
Wiener {Biochem, Zeitsch,, 1921,115, 42—45).—^The protein of the 
serum is removed with a mixture of picric and acetic acids and the 
phosphorus estimated by Pregl’s method. The “ lipoid ” phos¬ 
phorus is estimated in the precipitated residue 4fter it has been 
incinerated. It can also be estimated by difference by subtracting 
the phosphorus content as estimated after precipitation of the 
protein from the total phosphorus estimated by incinerating the 
whole serum. S. S. Z. 

Volumetric Estimation of Arsenious Compounds by 
Means of Potassium Dichromate. B. Meurice {Ann. Ghim. 
AnaLf 1921, 3, 85—86).—HydrOtAloric acid and potassium bromide 
are added to the arsenious acid solution and the mixture is titrated 
with standardised dichromate solution; during the titration, a 
current of air is bubbled through the mixture and Xhen through 
potassium iodide-starch solution contained in a test-tube. When 
all the arsenious acid has been oxidised, the next drop of dichromate 
solution added liberates bromine, which is carried over into the 
potassium iodide and a blue coloration develops in the latter. 

W. P. S. 

The Separation and Detection of Arsenate and Arsenite. 

George W. Sears (J. Amer, Chem. Soc,, 1921, 43, 466—470).— 
Determinations of the solubility of silver arsenate and silver arsenite 
respectively in sodium hydroxide solution show that, whereas the 
former is readily dissolved in the cold by 0*5 to l’5W-sodium hydr¬ 
oxide, the latter is practically insoluble. The arsenate dissolves 
according to the equation 2 Ag 3 As 04 + 2NaOH + HgO = 
2 NaH 2 As 04 + SAggO. Higher concentrations of sodium hydroxide 
react slowly with silver arsenite with formation of arsenate and 
precipitation of metaUic silver. To separate arsenate and arsenite, 
their nitric acid solution containing excess of silver nitrite is 
neutralised with sodium hydroxide until the silver oxide precipitate 
just fails to redissolve. The washed precipitate is then shaken with 
about 25 c.c. of a solution containing about 3 c.c. of bA'-sodium 
hydroxide solution. This is sufficient to dissolve at least 0*46 
^am of silver arsenate. The arsenate and arsenite can be detected 
in the filtrate and residue respectively by the usual methods. 

E. H. B. 
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Rapid Combustioa Method for the SimoltaAeoue 
Determination of Soil Organic Matter and Organic Carbon. 
J. W. Read (J* Ind, Eng, Chem., 1921,13, 305—307).—By means of 
Levene and Bieber’s rapid combustion method (A., 1918, ii, 130), 
and with the aid of a combustion boat with a perforated base and a 
special filter funnel, the organic matter and the organic carbon may 
be estimated simultaneously. T. H. P. 

Estimation of Carbon Dioxide in Air. JOlius Feexjnd 
(Zeitach, Hyg,^ 1920, 91, 218—^222; from Ohem, Zenlr,^ 1921, ii, 
386—386).—^Two simplified modifications of the Pettenkoffer method 
are described. In the first, a weak solution of sodium hydroxide 
is mixed with barium chloride solution in the fiask, shaken with 
air, and a portion of the filtrate titrated with phenolphthalein as 
indicator. 

The second method, which gives results in agreement with the 
Pettenkoffer method, is carried out as follows: 180 or 190 c.c, of 
distilled water, 6 c.c. of phenolphthalein and 20 to 10 c.c. of Njl^- 
sodium hydroxide are placed in the flask filled with the air imder 
examination. The stoppered flask is then shaken for twenty 
minutes and two portions of 60 c.c. are titrated with phenolphthalein 
as indicator. The difference between the titre thus obtained and 
a blank titration when multiplied by 4 X 2*24 gives the carbon 
dioxide in c.c. at N.T.P. 6. W. R. 

The Estimation of Silicon in Cast Iron. Eduabdo D. 
GABcfA {Anal. Soc. Quim, Argentina, 1920, 8, 40—52).—A review 
of the various methods used for the estimation of silicon in cast 
iron. ' G. W. R. 

Estimation of the Alkalinity and of Phosphates in the Ashes 
of Foods. J. Tillmans and Anna Bohemann {Zeitsch. Nahr.- 
Oenusem., 1921, 41, 1—17).—The alkalinity is estimated by boiling 
a portion of the ash with an excess of standardised acid, then 
adding 30 c.c. of 40% calcium chloride solution, and titrating the 
excess of acid, using phenolphthalein as indicator. Another portion 
(at least 0*2 gram) of the ash is boiled for one hour with 100 c.c. 
of jV/lO-hydrochlorio acid, cooled, and titrated with iV^/lO-sodium 
hydroxide solution, using methyl-orange as indicator (c.c. of jY/ 10- 
acid used equal B ); 20 c.c. of saturated sodium oxalate solution 
are now added and the titration is continued, using phenolphthalein 
as indicator (c.c. of alkali used equal C). Then, if A is the number 
of c.c. of N/lO-aoid required to neutralise the alkalinity of the ash, 
the amount of orthophosphate, T (mg. of PO4), in the weight of ash 
taken is 3/2(jB — A) x 3*167; if the ash is not alkaline and G 
is a positive value, the orthophosphate is found by the formula 
r = 3C X 3*167, and the pyrophosphate, Z, equals 2(B — 2C) X 4*76. 
When C has a negative value, pyro- and meta-phosphates are 
present; in this case, Z equals 2B x 4*75, and the metaphosphate, 
U, equals -- C X 9*5. W. P. S. 

Cmtrifagal Method for Estimating Potassium. Elmee 
Sheeeixjpi (j. Ind. Eng. Chem., 1921, 13, 227—228).—Five c.c. 
of a solution of the potassium salt (containing about 1% of K^O) 
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are mixed in a centrifugal tube with 17 c.c. of sodium cobaltinitrite 
solution; a similar mixture is made in another tube, using in this 
case a solution containing a known amount ofijpotassium. Both 
tubes are submitted to centrifugal action; the volumeSj[,of the 
precipitates are noted and a simple calculation gives the amount 
of potassium in the test solution. W. P. S. 

The Przihylla Tartrate Method for Potassium. E. Bobsoue 
{Kali, 1920, 14, 275—280, 303—308, 358—361, and 374—382; 
from Chem, Zentr,, 1921, ii, 476).—^It is shown that the precipitation 
of potassium by tartaric acid, filtration, and titration of the excess 
of tartaric acid in the filtrate, is employable as a works method, 
provided that the accompanying material is not too variable in 
composition. Tables are usually given for salts of 80% or higher 
grades. For fertiliser salts of 20 to 40% grade special tables must 
be made to allow for deviations caused by the differing content 
of the other salts present. ^ G. W, R. 

New Method for the Estimation of Potassium in Silicates. 

Jebomb J. Mobgan (J. Ind, Eng. Chem., 1921, 13, 225—^226). — 
The silicate is decomposed by treatiug it with hydrofluoric acid 
at the ordinary temperature; a small quantity of dilute hydro¬ 
chloric acid is then added and the mixture evaporated with the 
addition of perchloric acid; the.residue is dissolved in water, and 
the evaporation repeated with the addition of a further quantity 
of perchloric acid. The potassium perchlorate formed is collected, 
washed, dried, and weighed in the usual way. Sodium and calcium 
sulphates interfere, since these are insoluble in alcohol containing 
perchloric acid, and their presence necessitates an estimation of 
sulphate in the weighed potassium perchlorate precipitate. 

W, P. S. 

Soil Reaction. II. The Colorimetric Determination of 
the Hydrogen-ion Concentration in Soils and Aqueous 
Soil Extracts. E. A. Fisheb {J. Agric. Sci., 1921, 11, 45—65. 
Compare this vol., i, 215). —Details are given of the colorimetric 
method of determining hydrogen-ion concentration in a com¬ 
parator as applied to soil extracts, the preparation of the requisite 
^andard buffer solutions and the indicator solutions being given. 
For the determination of lime-requirements, increasing amounts of 
barium hydroxide are added to the soil before making the extract, 
the hydrogen-ion concentration is determined in each case, and a 
curve plotted. By interpolating at — log[H*] = 7*07 and calculat¬ 
ing barium hydroxide into calcium oxide, the hme requirement is 
obtained. It is shown that fineness of division of the soil is an 
important factor in these soil acidity determinations. W. Q. 

Estimation of Calcium and Ms^esium in Different SalijM 
Solutions. E. Canals (Bull. Soc. Chim., 1921, [iv], 29 , 152 — 168. 
Compare A., 1920, ii, 193, 708). —^Magnesium is not precipitated 
along wit^ the calcium oxalate if the dilution of the magnesium 
ion Is greftter than l%o* Jf owing to higher concentrations soj^ 

VOL. oxx. ii. 13 
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of the magnesium is precipitated, it may be removed by repeated 
washing with boiling water, 500 c.c. being necessary in some cases. 

W. G. 

[Estimation of Thallium as Chromate.] V. Guttioa and 
G. Cannbri (Oazzetta, 1921, 51, i, 169—174). — See this vol., i, 322. 

Electro-analytical Separation of Copper, Antimony, and 
Tin. F. Fobrstbb and D. Aanbnsbn (Zeitsch, Elecktrochem., 
1921, 27, 10—16).—The method of electro-analysis of copper-tin 
alloys, containing about 6—10% of antimony, put forward by 
Schurmann and Arnold (A. 1908, ii, 898) has been examined 
and found to be thoroughly trustworthy. The authors describe 
a method of separation of these elements, with full working details. 
The solution is made by dissolving 0*04—0*06 gram of antimony 
in a little nitric acid and tartaric acid, 60 c.c. of a solution of copper 
nitrate are added, and the whole is evaporated to dryness. Five c.c. 
of nitric acid (D 1*4), 6 c.c. of 50% tartaric acid, 10 c.c. of stannous 
sulphate solution, and sufficient hydrogen peroxide to oxidise the 
latter, are added and the whole is made up to 40 c.c. This solution 
is electrolysed, with strong cooling, for an hour with a current of 
1*6 amperes in a Frary apparatus with a 6-ampere coil current. 
The copper deposit is carefully removed from the cathode with 
nitric acid and tartaric acids and the copper redeposited in the 
same manner. Since the first deposit contains no tin but only 
antimony as impurity, the two solutions, after the second deposition 
of copper, are not mixed; but each is neutralised with sodium 
hydroxide, treated with 50 c.c. of 10% oxalic acid and also treated 
hot with hydrogen sulphide. The two antimony precipitates are 
united, dissolved in alkali sulphide, and the solution is treated as 
follows. To the solution, 30 c.c. of 30% potassium cyanide solution 
are added and the mixture is electrolysed at 70® with 0*6 ampdre, 
using a Winkler net electrode. The deposition requires about 
two hours for 0*1 gram of antimony and the deposit is 1*8% heavier 
than the quantity of antimony present. The solution containing 
the tin is concentrated, neutralised with 50% potassium hydroxide, 
made alkaline with 2 c.c. of 50% potassium hydroxide solution, 
treated with 1 c.c. of 3% hydrogen peroxide, and boiled and diluted 
to 150 c.c. The tin is then deposited in three and a half hours at 
80—86® on a Winkler electrode with a current of 5 amperes; during 
the electrolysis, 3 c.c. of 60% potassium hydroxide is added along 
with water to make good the evaporation. The method gives 
remarkably good results. J. F. S. 

Detection of Mercury as Cuprous Mercuric Iodide. P. 

Abtmann (Zeitsch, anal, Chem,, 1921, 60, 81 — 88), — ^When a drop 
of a mercury salt solution is placed on a strip of ffiter-paper which 
has been coated with cuprous iodide and dried, a bright red colora¬ 
tion is obtained; the test may also be carried out on a microscopic 
slide. The reaction may be obtained with a solution cont aining 
2 mg. of mercury per litre. Bismuth salts, and substances which « 
are reduced readilv, must not be present, and the aciffity of the 
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Electrolytic Separation of Mercury and Copper. W. 

B5TTGBR {Zeitsch. angew, Chem., 1921, 34, 120—122).—For the 
removal of mercury and copper from a solution containing chlorine 
ions, 80 c.c. of the solution with 4 c.c. of nitric acid (D 1*4) and 
3 c.c. of alcohol are electrolysed at an initial voltage of 2*2 volts, 
with a current of 3 amperes which drops to 1*5 amperes in three 
to five minutes. After separation of the mercury, the voltage is 
increased to 2*4 volts, the current increasing to 2*6 amperes, and 
copper is then separated in ten to fifteen minutes. After weighing 
*the deposit, it is dissolved in nitric acid (D 1*2), diluted with an 
equal quantity of water, neutralised with ammonia, and, after 
addition of acid and alcohol, electrolysed at 1*4 volts. In Goecke’s 
method, using potassium cyanide, the addition of concentrated 
ammonia before adding potassium cyanide prevents decomposition 
of the latter during electrolysis. A voltage of 2*9 volts, rising to 
3 volts, is employed, and satisfactory results are obtained in twenty 
minutes. Separation of copper from 100 c.c. of a solution con¬ 
taining 5 c.c. of ammonia and 5 grams of potassium cyanide is 
effected at normal temperature with 3*2 volts, whilst without 
ammonia the necessary voltage is 3*8—4*5 volts. At 65®, an appre¬ 
ciably lower voltage, approximately 2 volts, may be employed. 

W. J. W. 

• 

Principles of Analysis by ^Means of Reducing Flames ; 
Detection of Traces of Manganese in the Presence of Iron or 
other Substances. Jean Meunier {CompL rend.y 1921, 172, 
678—681).—^When an oxide or a salt, introduced into a flame, 
undergoes a reduction there, that reaction is manifested by a line 
spectrum. If the oxide is not reduced, the spectrum of the metal 
is not produced, but only a continuous spectrum of incandescence. 
It is necessary in many cases to use a hydrogen flame, as its reducing 
action is more energetic than that of a gas flame. In this method 
manganese is characterised by the triplet, 4034-7, 4033*2, 4030-9, 
which is of extraordinary sensitiveness. W. G. 

Estimation of Small Quantities of Iron in Organic Liquids, 
Especially in Wines. P. Malvbzin and Ch. Rivilland (Ann, 
Chim, anahy 1921, 3, 90—92; Bull, Soc, chim,y 1921, [iv], 29, 237— 
239).—The method depends on the titration of ferric salts with 
thiosulphate solution, sodium salicylate being used as indicator 
and copper sulphate as catalyst in the reduction. For example, 
the ash from 20 c.c. of wine is dissolved in 10 c.c. of 5% hydro¬ 
chloric acid, the solution filtered, and treated with 0-5 c.c. of 
hydrogen peroxide; after fifteen minutes, the mixture is boiled to 
decompose excess of hydrogen peroxide, 5 c.c. of 1% copper sulphate 
solution and 1 c.c. of 2% sodium salicylate solution are added, and 
the mixture is titrated with standardised thiosulphate solution, 
the end point being denoted by the disappearance of the violet 
coloration. W. P. S. 

Method of Separating Ferric, Aluminium, and Chromium 
Hydroxides. (Mme) M. Lbmarchands and M. Lemabchands 
(Ann, CMm, anal,y 1921, 3, 86—87),—The mixed precipitated 

IS* 
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hydroxides are washed until free from ammonia and then boiled 
with 10% sodium hydroxide solution containing sodium perborate. 
The ferric hydroxide remains insoluble and is separated by filtration, 
whilst aluminium and chromium are found in the filtrate as sodium 
aluminate and sodium chromate. The aluminium may be separated 
by boiling a portion of the filtrate with an excess of ammonium 
chloride, and in another portion of the filtrate the chromium may 
be precipitated as lead chromate. W. P. S. 

A New Method for the Detection and Estimation of Cobalt. 

S. A. Braley and F. B. Hobart (J. Amer, Chem, Soc., 1921, 43, 
482—484).—It was noticed when testing for nickel with dimethyl- 
glyoxime that, when cobalt was present, a brown coloration resulted. 
This coloration has been found to be characteristic for cobalt, 
since, unlike the colour given by other metals, it is not discharged 
by mineral acids. It provides a sensitive test for cobalt in the 
absence of copper and iron. Since the depth of colour is propor¬ 
tional to the concentration, it can be used as a colorimetric method 
for the estimation of cobalt. For this purpose the cobalt dimethyl- 
glyoxime solution must be acidified with acetic acid and sodium 
acetate. E. H. R. 

Cyanometric Assay of Nickel. G. H. Stanley (J. 8. African 
Assoc. Anal. Chem., 1921, 4, 10—12).—The ammoniacal solution 
of the nickel salt is titrated with potassium cyanide solution, the 
end-point being denoted by the disappearance of the precipitate first 
formed. The end-point may be rendered sharper by adding a 
known amount of silver nitrate and a small quantity of potassium 
iodide, an allowance being made for the amount of added silver. 
If iron is present, the nearly neutral solution must be treated with 
an excess of cyanide, then rendered ammoniacal, filtered, the 
excess of cyanide titrated with silver nitrate solution in an aliquot 
portion of the filtrate, and the nickel estimated by difference. 
Copper must be removed previously, zinc may be removed by using 
sodium carbonate in place of ammonia for precipitating the iron, 
and cobalt is estimated together with the nickel; manganese does 
not interfere if ammonium chloride is added. Molybdenum tends 
to interfere if the titration is delayed. W. P. S. 

lodometric Method for the Estimation of Chromimn in 
Chromite. Ernest Little and Joseph Costa (J. Ind. Eng. 
Chem., 1921,13,228—230).—A quantity of 0-4 gram of the chromite 
is fused in an iron crucible with 5 grams of sodium peroxide, the 
mass then dissolved in water, the solution treated with a further 
0*5 gram of peroxide, and boiled to decompose the excess of the 
latter. The solution is then cooled, hydrochloric acid added imtil 
all ferric hydroxide has dissolved, 5 c.c. of concentrated hydro- 
chloric acid per 100 c.c. of solution are introduced, followed by an 
excess of ammonium fiuoride, and, after the addition of potassium 
iodide, the liberated iodine is titrated with standardised thio¬ 
sulphate solution. W. P. S. 
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Hie Carrying Down of Lime and Magnesia by Precipitates 
of Chromic Omde. Er. Toporbscu (Compt, rem., 1921, 172, 
600—602).—In the precipitation of chromium from solutions of its 
salts by ammonium hydroxide, when calcium or magnesium salts 
are present, the author finds that the amounts of calcium or 
magnesium carried down increase with the concentration of their 
salts present tending towards a limit corresponding with the 
chromites OgOsj^CaO and CrgOojSMgO respectively. The whole of 
the calcium may be removed oy washing the precipitate on the 
filter with a boiling 5% solution of ammonium nitrate, whilst the 
magnesium is best removed by washing the precipitate by decanta¬ 
tion with a similar solution. W. G. 

Separation of Tin and Antimony in Hydrochloric Acid 
Solution by Means of Hydrogen Sulphide. .G. Luff (Chem, 
Zeit.y 1921, 45, 229—231).—The effect of temperature, solution, 
concentration, etc., on the precipitation of antimony and tin 
sulphides was investigated. When a solution of antimony or tin 
containing 30 c.c. of concentrated hydrochloric acid is heated and 
treated with hydrogen sulphide, precipitation of the antimony 
sulphide begins at 80°, whilst the tin sulphide remains in solution 
even when the mixture is cooled to 25°. Ammonium chloride has a 
somewhat similar infiuence on the precipitation. W. P. S. 

Separation of Tin and Antimony in Hydrochloric Acid 
Solution by Means of Hydrogen Sulphide. G. Luff {Chem, 
Zeit, 1921, 45, 249—251, 254—255, 274).—The effect of adding 
increasing amounts of concentrated hydrochloric acid to boiling 
solutions of antimony and tin salts into which hydrogen sulphide 
is passed, is to lower the temperature at which precipitation occurs. 
With 30 c.c. per 100 c.c. of solution, separation of antimony tri¬ 
sulphide takes place at 95°; of the pentasulphide at 80°; and of 
stannic sulphide at 25°. Addition of 36 grams of ammonium 
chloride lowers the temperature at which precipitation is effected 
to 78° and 60°, respectively, with the trisulphide and pentasulphide 
of antimony; in the case of tin, no precipitation occurs even at 
normal temperature, until the solution has been allowed to remain. 
The best separation is realised with an addition of 14 c.c. of con¬ 
centrated hydrochloric acid (D 1*193) to 100 c.c. of solution; the 
maximum and minimum concentrations are found to be 35 c.c. per 
65 c.c. and 8 c.c. per 100 c.c. of solution. Vortmann-Metzers and 
Panajotow-Prim’s methods both give accurate results in the 
separation of antimonious salts. W. J. W. 

Behaviour of Sodium Thioantimonate with certain 
Metallic Ssdt Solutions. A. Langhans {Zeitsch, anal. Chem., 
1921, 60, 91—93).—Sodium thioantimonate solution yields the 
following reactions with various metallic salt solutions :—^Aluminium, 
chromium, manganese, orange-red precipitates; zinc, cadmium, 
yellow precipitates; iron, nickel, cobalt, bismuth, black precipi¬ 
tates ; silver, copper, lead, reddish-brown precipitates. With 
mercury salts, the coloration of the precipitate varies with the 
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salt; mercuric oxalate, mercuric oxide, and mercurous nitrate are 
blackened, whilst mercuric bromide gives a yellow precipitate. 
Mercuric cyanide yields a yellow precipitate which changes to 
black, and mercuric chloride gives a red precipitate which gradually 
changes to white. Mercury fulminate is at first coloured yellow, 
but this colour soon changes to green and finally to black. Mercury 
potassium iodide yields an orange-coloured, fiocculent precipitate. 

W. P. S. 

The Estimation of Gold by Cupellation and the Examination 
of Large Quantities of Gold Destined for the Manufacture 
of Coinage. J. W. A. Haagen Smit (Rec. trav. chim,, 1921, 40, 
119—152).—A critical and detailed examination of the cupellation 
method for the analysis of gold bullion in which the author lays 
down certain details to which strict attention must be paid if 
accurate results are to be obtained. [See further J. Soc, Ghem. Ivd,, 
1921, 263a.] W. G. 

Application of the Critical Temperature of Solution in 
Aniline to the Analysis of Light Petroleums. 6. Chavanne 
and L. J. Simon (Ann, Chim. anal., 1921, 3, 87—89).—The critical 
temperature of solution of the sample in aniline is determined, 
before and after the sample has been treated with a mixture of 
sulphuric and nitric acids and then washed with sulphuric acid 
to remove the nitrated aromatic hydrocarbons. The following 
formulae then give the approximate composition of the petroleum : 
Aromatic hydrocarbons (Ar)=l*18(T2—Ti); saturated cyclic 
hydrocarbons (C)—72—(Tg—0’2)/72—39*5x (100—Ar); acyclic 
hydrocarbons (Ac)=100—Ar—(?, where and are the critical 
temperatures of solution before and after nitration respectively. 

W. P. S. 

Estimation of Benzene Hydrocarbons in Coal Gas. E. 

Berl, Karl Andress, and Wilhelm Muller (Zeit. angew. Ghem,, 
1921, 34, 125—127).—An accurate method for estimating benzene 
hydrocarbons in coal gas, even when present in only small amount, 
consists in adsorbing them by charcoal, and then distilling them 
in steam. The apparatus consists of a U-tube, widened at its lower 
half, and having inlet- and outlet-tubes with taps fixed in its open 
ends. A layer of dry charcoal is placed in the tube over which 
the gas to be tested is passed, at a rate dependent partly on the 
content of benzene hydrocarbons, but approximately of 250 litres 
per hour. When adsorption is complete, one limb of the tube 
is connected with a steam supply, and to the other limb are attached 
a condenser and measuring burette; the tube is heated in a bath 
to 110—120®, in a current of steam, for about thirty minutes, and 
the distilled benzene hydrocarbon layer is measured. More accurate 
results are obtained by this method than by either the dinitro¬ 
benzene or the paraffin oil method; thus the proportion of benzene 
hydrocarbons in a sample of illuminating gas was found to be 
20*2—23*9 c.c. per cub. m., as compared with 16‘0—17’2 and 9‘74— 
101 c.c. per cub. m., respectively, by the other two methods. 

W. J. W. 
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A Sensitive Modification of tlie Iodoform Reaction for 
Alcohol. N. ScHOORL {Pharm, WeeJcblad, 1921, 58, 209—210).— 
Instead of potassium persulphate in presence of potassium iodide 
in alkaline solution, as suggested by Kunz (A., 1920, ii, 711), 
ammonium persulphate may be employed. The iodoform precipitate 
is in this case orange to red, without crjrstalline form, but passes 
into the yellow, crystalline modification after several days. In 
the new form, the reaction will detect one part of acetone in 
100,000. S. I. L. 

Rapid Volumetric Method for Estimating Ethyl Alcohol. 

Arthur Lachman (J. Ind. Erig. Chem., 1921, 13, 230).—To estimate 
the amount of ethyl alcohol in a water-alcohol mixture, 25 grams 
of aniline are added to 50 c.c. of the mixture; if the aniline does 
not dissolve completely, a known amount of alcohol must be added. 
The whole mixture is then titrated with water until a permanent 
turbidity is produced. During the addition of the water the 
temperature is kept at about 15°. The total volhme of the solvent 
(alcohol plus water) is a nearly strictly linear function of the volume 
of the alcohol present; the latter volume is found by reference to 
a graph constructed from the results of estimations in which known 
amounts of alcohol were used. W. P. S. 

Estimation, by Acetylatioi;^., of Borneol and its Acylated 
Derivatives. F6lix Martin (J. Pharm. Chim., 1921, [vii] 23, 
168—171). —Bomeol may be converted completely into bomyl 
acetate by heating it at 145—150° for three hours with three times 
its weight of acetic anhydride and a small quantity of fused sodium 
acetate. After cooling, the mixture is diluted with water, the 
oily layer separated, washed with water, then with 5% sodium 
carbonate solution, again with water, and dried over anhydrous 
sodium sulphate. A weighed quantity of the acetylated substance 
is then saponified and the quantity of bomeol calculated from the 
saponification value, allowance being made for the fact that the 
acetylation increases the molecular weight of the borneol by 42. 

W. P. S. 

Sodium Fluoride or Citrate as Anti-coagulant in Estimat¬ 
ing Blood Sugar. R. Clognb and A. Richaud {Bull. Soc., 
Chim. Biol., 1921, 3, 66—68).—^With citrate, blood glycolysis con¬ 
tinues and after twenty-four hours scarcely any sugar is left, but 
when coagulation is prevented by sodium fluoride, satisfactory 
results are obtained, even after four days. G. B. 

Estimation of Maltose or Lactose in the Presence of other 
Reducing Sugars (use of Barfoed*s Solution). Lbgrand 
(Compt. rend., 1921, 172, 602—604).—Barfoed’s solution of copper 
acetate and acetic acid (this Journal, 1873, 1163) is reduced by 
hexose-sugars but not by the disaccharides. Estimations of hexose- 
sugars are best conducted by boiling 5 c.c. of the sugar solution, 
containing at the most 0‘1 gram of sugar, with 15 c.c. of Barfoed’s 
solution for three minutes in a conical flask, the cuprous oxide 
being subsequently collected and estimated volumetrically as in 
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Bertrand’s method. If disaccharides are present, the total reducing 
sugars are then estimated by one of the usual methods with 
Fehling’s solution. W. 6. 

Polarixnetric Estimation of Starch. H. Luheig (PAarm. 
Zentr.-h,, 1921, 62, 141—144).—Ewer’s method (A., 1908, ii, 543) 
yields trustworthy results, and the latter are not influenced to any 
great extent by slight differences in the procedure, particularly 
as regards the concentration of the acid. It is most important, 
however, that the time of heating (fifteen minutes) should not 
be altered, and in no case should it exceed sixteen minutes. A 
method described recently by Mannich and Lenz (Zeitsch. Nahr. 
Genussm., 1920, 40, 1), in which the starch is dissolved in hot 
calcium chloride solution containing a small quantity of acetic 
acid, also yields trustworthy results. W. P. S. 

Detection of Lactic Acid. L. Hartwig and R. Saar (Chem, 
Zeit,, 1921, 45, 322).—A bright red coloration is obtained when 
0*2 c.c. of a solution containing not more than 0*2% of lactic acid 
is heated for two minutes at 100° with 2 c.c. of concentrated sulphuric 
acid, then cooled, and treated with 2 drops of 5% alcoholic guaiacol 
solution. The reaction is not given by formic acid, acetic acid, 
malic acid, benzoic acid, or salicylic acid; citric acid gives a yellow 
coloration and tartaric acid a slight red coloration, whilst tannin 
yields a blackish-violet colour. W. P. S. 

Estimation of Oxalic Acid and Oxaluric Acid in Urine and 
in Fasces. Arminixjs Bau (Biochem, Zeitsch,, 1921, 114, 221— 
257).—^Tor the estimation of oxalic acid in urine, the clear solution 
is digested with a mixture of sodium acetate and calcium chloride 
for thirty-eight to forty-four hours, the caleium oxalate is then 
collected, incinerated, and titrated with A^/lO-hydrochloric acid. 
In order to estimate the oxaluric acid content of the urine, the 
oxalic acid is first estimated as described above, and then another 
portion is boiled for an hour with hydrochloric acid (D 1*125), 
filtered, nearly neutralised with ammonia and treated with the 
sodium acetate and calcium chloride mixture. The oxalic acid 
is then estimated in the same way as before. The difference 
between the oxalic acid obtained after the treatment with the 
hydrochloric acid and the original content of oxalic acid gives the 
oxaluric acid content of the urine. The faeces are dried, extracted 
with water and hydrochloric acid, filtered, and in the filtrate, after 
neutralisation with ammonia and treatment with ammonium citrate, 
the oxalic acid is estimated as above. S. S. Z. 

Identification of Acids. VI. Separation of Acids by 
Means of Plienacyl Esters. J. B. Rather and E. Emmet Reid 
(J. Amer, Chem, Soc., 1921, 43, 629—636).—In continuation of 
previous work (A., 1920, i, 381), a number of illustrations chosen 
from naturally occurring organic acids are given to show that the 
constituents of a mixture of such acids may frequently be identified 
by preparation of their phenacyl esters from the sodium salts, 
flowed by fractional crystallisation. J. K. 
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The Detection of Methyl Anthranilate in Ftuit Juioee, 

Frsderiok B. Power (J. Amer. Chem. Soc,, 1921, 43, 377—381).— 
Five hundred c.o. of the juice are steam distilled, 200 o.c. of distillate 
being collected. The distillate is extracted with three successive 
10 c.c. of chloroform, the extract being passed through a dry filter 
and the chloroform carefully evaporat^ on a water-bath in a 
current of air. The residue is at once dissolved in 2 c.o. of 10% 
sulphuric acid, the solution cooled, and one drop of a 5% solution 
of sodium nitrite is added, the excess of nitrous acid being subse¬ 
quently destroyed by the addition of carbamide. The diazotised 
solution is added to a mixture of 1 c.c. of 0*5% p-naphthol solution, 
1 c.c. of 10% sodium hydroxide, and 1 c.c. of 10% sodium carbonate 
(monohydrated). A yellowish-red precipitate is obtained if methyl 
anthranilate was originally present in the juice, the test being 
sensitive to 0*0001 gram of the ester. Alternatively, the diazotised 
liquid may be tested with dimethylaniline, but this is not so sensitive 
as the P-naphthol. > W. G. 

Detection of Acetone by Degradation to Derivatives of 
Formic Acid. Emilio Pittarelli (PoUcUnico, 1920, 27, 
1047—1049; from Chem. Zentr., 1921, ii, 536).—Acetone is converted 
by chlorine, bromine, or iodine in strongly alkaline solution into 
chloroform, etc. Excess of free halogen is removed and the haloid 
is detected by warming with phenol and subsequent heating with 
alkali hydroxide, by the carbylamine reaction, or by reduction to 
acetylene (with zinc and ammonium chloride). H. W. 

Colour Reaction of Indones. Remo de Fazi (Gazzetta, 1921, 
51 , U 164—169).—^The green coloration obtained by the action of 
concentrated sulphuric acid on various lactic and cinnamic acid 
derivatives is ^hown to be due to the formation from these deriv¬ 
atives of indones, which are capable of combining with sulphuric 
acid at the double linking of the cyclostatic group, —, 

giving intensely coloured compounds; the reaction is not shown 
by hydrindones. Further, it seems probable that indene derivatives 
of the type 2 : 3-diphenylindene containing the cyclostatic group, 
also give the colour reaction with sulphuric acid. 
Since stable acids derived from cinnamic acid furnish no coloration, 
the reaction may be used to distinguish stable cinnamic acids from 
the allo-compounds. T. H. P. 

Detection of “Saccharin.” A Correction. L. Thbvenon. 
(J. Pharm. Chim., 1921, [vii], 23, 215).—^The author finds that a 
reaction he described recently (this voL, ii, 69) is not characteristic 
of “ saccharin.” p-Naphthol, one of the reagents used, yields a 
red coloration with nitrous acid in dilute acid solution, even in the 
absence of “ saccharin.” W. P. S. 

Separation of o- and p-Toluenesulphonamides. Walter 
Herzog and I. Krbidl [Chem. Zeit., 1921, 45 , 231).—Separation 
of the two sulphonamides, as proposed by 0. Beyer, by means of 
10% sulphuric acid 'is not possible; both the sulphonamides are 
soluble in this acid. If, however, o-sulphonamide containing not 
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more than 2% of 2 >-sulphonamide is dissolved in hot 10% sulphuric 
acid and the solution cooled, the p-sulphonamide crystallises out, 
leaving the greater part of the o-sulphonamide in solution. 

W. P. S. 

Detection of Volatile Alkylamines in the Presence of Am¬ 
monia and of Volatile Tertiary Alkylamines in the Presence 
of Volatile Primary and Secondary Alkylamines. H. E. Wood¬ 
ward and C. L. Alsbbro (J. Biol Chem., 1921, 46, 1—7).—In¬ 
cipient decomposition of foodstuffs may be recognised by the 
presence of traces of amines, which are, however, difficult to dis¬ 
tinguish from the ammonia also present. In dilute alkaline solu¬ 
tion, ammonia reacts with formaldehyde to form hexamethylene¬ 
tetramine, but methylamines furnish methyl alcohol and formic 
acid. The formic acid is detected by a solution containing 180 
grams of mercuric bromide and 120 grams of potassium bromide 
per litre, which gives, on warming, a white precipitate of mercurous 
bromide when 0*5 mg. of amine-nitrogen is present. Ammonia 
and mono- and di-methylamine also give a white precipitate with 
mercuric bromide, but this is soluble in excess of formaldehyde. 

Trimethyl- and triethyl-amine form with potassium mercuric 
iodide (450 grams of Hgig and 330 grams of KI per litre) yellow, 
crystalline compounds melting at 136® and 77® respectively, if 
excess of potassium iodide is avoided. Trimethylamine is still 
precipitated at 3 mg. in 5 c.c.; dimethylaminc requires to be at 
least six times as concentrated. At suitable concentrations the 
tertiary amine only is precipitated, and then may be obtained 
pure, by distilling the mercuri-iodidc with sodium hydroxide and 
sulphide (compare Weber and Wilson, A., ii, 377; Bertheaume, 
A., 1908, ii, 742; 1910, i, 365; ii, 663, 808; Francois, A., 1904, i, 
151; 1905, i, 574; 1906, i, 484,644; 1907, i, 391; ii, ^3). G. B. 

A Colour Reaction of Glycine Anhydride and the Di¬ 
peptide Anhydrides containing Glycyl Components. 

Takaoki Sasaki {Biockem. Zeitsch., 1921, 114, 63—66).-^lycine 
anhydride, creatinine, and certain related compounds as well as 
many other substances give a colour reaction with picric acid 
when heated. In these reactions it is preferable to use sodium 
carbonate instead of alkali hydroxide. Substances which are 
slightly soluble in water are dissolved in alcohol and treated with 
alcoholic picric acid. The use of this colour reaction in the estimation 
of sugar may easily lead to error, especially in the case of minimal 
amounts of sugar in pathological blood samples. S. S. Z. 

The Removal of Ammonia from Urine Preparatory to 
the Determination of Urea. Gtjy E. Youngburg (J. Biol 
Chem,f 1921, 45, 391—394).—^The ammonia is removed by adsorp¬ 
tion by permutite. (See Folin and Bell, A., 1917, ii, 268.) J. C. D. 

An Improved Apparatus for Use in Folin and Wu*s 
Method for the Estimation of Urea in Blood. Thomas 
Watson and H. L. White {J, Biol, Chew., 1921, 45, 465—466). — 
The apparatus is designed to counteract foaming during the distilla- 
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tion of the ammonia; the bulbed tube connecting the flask to the 
condenser projects some way below the cork, the end is constricted, 
and a number of small holes are blown in the side. In passing 
through these the large bubbles are broken up. J. C. D. 

Non-protein Nitrogen of Human Blood. II. [The Satis¬ 
factory Estimation of the Urea Fraction.] Joh. Feigl (Zeit, 
ges, expt Med., 1921, 12, 55—133; from Cherti. Zentr., 1921, ii, ^ 
692). —^The estimation of urea by the ordinary sodium hypobromite 
method cannot be depended on. The exact estimation of urea, 
which is of considerable importance in blood investigations, can 
only be effected by the urease and xanthydrol methods. 

G. W. R. 

Characteristic Reaction for the Detection of Mercury 
Fulminate. A. Langhans (Zeitsch. anal. Chem., 1921, 60, 
93—94). —If mercury fuhninate is moistened witti alcohol, then 
with water, and shaken with sodium thioantimonate solution, a 
yellow precipitate is obtained; this becomes green and then black. 
The filtrate from this precipitate deposits white, glistening crystals 
and when treated with nitric acid yields a red coloration which 
is soluble in ether. W. P. S. 

Detection of Small Quantities of Hydrocyanic Acid from 
Cyanogenetic Glucosides. G. Dekig^s {Compt. rend. Soc. 
Biol., 84, 309—310; from Chem. Zentr., 1921, ii, 623).— 
Hydrocyanic acid is detected by the formation of oxaluramide 
by the simultaneous action of ammonia and alloxan. The alloxan 
reagent is made by gently heating 1 gram of pure uric acid, 1 c.c. 
of nitric acid (D 1*39—1‘40), and 1 c.c. of water until clear; 50 c.c. 
of water are then added. The substance under examination is 
mixed with an equal weight of water and left for one hour in a tall, 
narrow glass tube on the end of which is placed a watch glass 
carrying a drop of the above reagent. In the presence of hydro¬ 
cyanic acid, a coloration is observed due to the presence of oxalur¬ 
amide in a star-shaped crystals. The reaction is more delicate if 
pyridine is used in the place of ammonia. A red colour is often 
observed due to murexide formed by the action of dialuric acid 
(accompanying oxaluramide) on excess of alloxan. G. W. R. 

Origin, Development, and Value of the Thalleioquinine 
Reaction. Wm. Beaumont Habt (J. Soc. Chem. Ind., 1921, 40, 
72— 73t). —The earliest published record of the green coloration 
produced by treating a quinine solution with chlorine and ammonia 
is made by Meeson (Phil, Mag., 1835, 158) and the reaction has 
since been modified in various ways (substitution of bromine for 
chlorine, etc.). The author finds that excess of bromine is detri¬ 
mental, the greatest depth of colour being given by 6 atoms of 
bromine per molecule of quinine; the reaction is very sensitive, the 
mit being 1 : 250,000 in a depth of 2’26 inches of solution, but with 
so many variables the reaction is untrustworthy for quantitative 
work. W. P. S. 
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Rapid Method for Estimation of Morphine in Opium and 
Opium Preparations. TEXFdN Ugartb {Amh Soc. Quim. 
Argentina, 1920, 8 , 268—^270).—^The alcoholic extract of the mh- 
stance under examination is evaporated to dryness and maintained 
at 100® to render resins insoluble. After extraction with cold water, 
the residue from the evaporation of the filtrate is treated with a 
saturated solution of morphine and a normal solution of ammonia 
saturated with morphine. The resulting solution is shaken with 
successive portions of ether. Crystals of morphine are obtained 
in the aqueous portion. These are collected, washed with water 
saturated with morphine and ether, dried, and weighed. 

G. W. R. 

A Reaction to Distinguish between Theobromine and 
Cafieine. M. Malmy (J. Pharm. CUm., 1921, [vii], 23, 89—91).— 
The difiEerence in the behaviour of theobromine bismuthoiodide, 
and the corresponding compound of caffeine towards the reducing 
action of hydnodic acid, may be used to differentiate between 
these two substances. The test is conveniently performed as 
follows: 0*06 gram of theobromine or caffeine is shaken with 
10 c.c. of water and 0*5 c.o. of fresh potassium bismuthoiodide 
solution. In each case an orange-coloured precipitate is obtained, 
and 5 drops of a 10% tincture of iodine (not freshly prepared, so 
that it may contain a small proportion of hydriodic acid) are added. 
The caffeine bismuthoiodide precipitate changes in colour to a 
bright red, whilst the theobromine precipitate becomes brown in 
fifteen minutes, and dark chocolate brown in less than thirty 
minutes, owing to reduction. A dilute solution of hydriodic acid 
containing not more than 1% of hydrogen iodide may be used 
instead of the tincture of iodine if desired. 6. F. M. 

Estimation of Yohimbine in Yohimba Bark. Abnold 
ScHOMER {Pharm, Zentr.-h., 1921, 62, 169—171).—Fifteen grams of 
the powdered bark are shaken for ten minutes with 150 grams of 
ether, 10 grams of 15% sodium hydroxide are added, the mixture is 
shaken, and, after one hour, 100 grams of the ethereal solution are 
shaken with successive quantities of 1% hydrochloric acid. The 
acid extracts are shaken with 25 c.o. of chloroform, this is separated, 
the acid solution then rendered alkaline with sodium carbonate 
solution and extracted with chloroform; the chloroform extract is 
evaporated and the residue obtained is dissolved in a small quantity 
of alcohol and a few drops of hydrochloric acid, the alcohol is 
evaporated, 5 c.c. of ether are added, this is also evaporated, and the 
residue warmed with 50 drops of alcohol. After a further evapora¬ 
tion, which is carried almost to dryness, the crystalline residue is 
treated witii 50 grams of chloroform, cooled at 0®, and the crystals 
are then collect^, dried at 100®, and weighed. W. P. S. 

Estimation of Amylase. L. Ambabd {PuU. Soc. Chim. Biol, 
1921, 3, 51—65).—See this vol., i, 368. 
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Theory of Molecular Refractions. I. Gervais LeBas 
(Chem, News, 1921, 122, 194—196). —The relation between re- 
fractivity and valency is considered. Augmentation may be due 
both to substitution and to unsaturation. The activation of supple¬ 
mentary valencies may be due to the influence of unsaturated atoms 
other than carbon. Atoms of high atomic weight are more likely 
to activate one another than those of low, and the effects are 
greater when the atoms are united by an unsaturated group. 

J. R. P. 

Additive Properties of Salts of Organic Acids. MarIa 
L. Lecce be GarcIa (Ann, Soc. Quim, Argentina, 1920, 8, 381— 
392. Compare Bernaola, this voL, ii, 285). —The application of 
the law of moduli is less exact the more carbon atoms are contained 
in the acid radicle of a salt. Moduli obtained from the consideration 
of the properties of normal solutions cannot be used for the calcula¬ 
tion of the properties of solutions of different concentrations. 
Additive properties are best exemplified in the case of the refractive 
indices of salts of the first three members of the fatty acid series. 
Specific refractive powers for salts containing less than a certain 
proportion of carbon (30 to 37*4%, according to the formula used 
for the calculation of this value) increase with decreasing concentra¬ 
tion. Absolute refractive power increases in ascending an homolog¬ 
ous series. The effect of constitution is very marked, the benzene 
nucleus having a much greater effect on refractive power than 
would be expected from its containing six carbon atoms. G. W. R. 

The Specific Dispersion of Hydrocarbons. E. Darmois 
(Compt. rend., 1921,172,1102—1105). —The approximate constancy 
of the specific dispersion for each scries of hydrocarbons, as deter¬ 
mined experimentally (this voL, ii, 1) is now confirmed theoretically 
by calculation from the atomic refractions. The agreement is not 
quite satisfactory when the hydrocarbons contain one or more 
ethylenic linkings. W. G. 

A Spectroscopic Confirmation of the Isotopes of Chlorine. 
A. Kratzbr (Zeitsch. Physik, 1921, 4, 476). —^An addition to the 
author’s previous paper (this voL, ii, 142) consisting of references to 
further work on the spectra of isotopes which had been done prior 
to the appearance of the author’s paper. J. F. S. 

The Iodine Molecule and the Emission of its Band Spectrum. 

W. Steubing (Ann. Physik, 1921,64, [iv], 673—691). —The positive 
column of an iodine tube with carbon electrodes has been spectro¬ 
scopically examined when under the influence of a magnetic field 
and other sources of energy. The influence of a magnetic field is 

VOL. cxx. ii. 14 
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to produce a band spectrum in which the energy maximum is dis¬ 
placed toward longer wave-lengths. The band spectrum is to be 
attributed to the iodine molecule, since it can be produced by 
fluorescence without simultaneous ionisation and dissociation. It 
also appears when ionisation takes place if the exciting cause is 
one of small energy content, but if the energy content is great the 
band spectrum disappears and a line spectrum takes its place. The 
band spectrum is produced by the combination of a negative electron 
with the molecule. Hence, for the character of the spectrum, it is 
of no importance whether the electron comes from the molecule 
itseU (fluorescence) or from outside as a free electron (cathode rays). 
In both cases the magnetic field accelerates the combination. 

J. F. S. 

Spectra of some Compound Gases in Vacuum Tubes. 

W. H. Bair (Astrophys. J., 1920, 52, 301—316).—Photographic 
observations were made of the spectra of ammonia, nitrous oxide, 
nitrogen peroxide, carbon dioxide, hydrogen sulphide, and sulphur 
dioxide, a regular flow of the gas through the discharge tube being 
maintained. The well-known ammonia band in the visible spectrum 
is found to have two heads, each degraded in both directions; the 
differences between this band and that at k 3371 A. suggest that the 
latter may be due to some other compound. Both oxides of nitro¬ 
gen show strongly the third positive group of nitrogen bands, 
observed from k 1902 A. to X 3458 A. ; those at the more refrangible 
end depart from Deslandres’s law. Of the two negative groups of 
carbon bands, the first is probably due to carbon monoxide and the 
second, including several new bands, to carbon dioxide. The 
spectrum of sulphur dioxide is extended to k 2124 A. by the tabula¬ 
tion of forty new bands. Chemical Abstracts. 

Spectrum of Helium in the Extreme Ultra-violet. Hugo 
Fricke and Theodoru Lyman {Phil. Mag., 1921, [vi], 41, 814— 
817).—By improved experimental methods a fairly strong line at 
585 A.U. has been located, the resonance potential of which, 21-2 
volts, agrees with the results of Franck and Knipping. It is con¬ 
cluded that, apart from the lines at 1640 A.U. and 1215 A.U. 
belonging to the enhanced spectrum but of doubtful origin, only one 
line can be ascribed with certainty to helium in the extreme ultra¬ 
violet. Other lines described by different experimenters are 
probably due to impurities. J. R, p. 

Revision of the Series in the Spectrum of Calcium. F. A. 

Saunders {Astrophys. J., 1920, 52, 265—277. Compare A., 1920, 
ii, 522).—Singlets and triplets, and their combinations in the 
calcium spectrum liave been studied and extended. There are no 
known combinations of these with the doublets; the latter may be 
associated with a different vibrating mechanism, for example, Ca-**. 
The diffuse series of triplets exhibits curious anomalies. Four 
triple-series of each system were found, and three possible inter¬ 
system combination series. Chemical Abstracts. 
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Vacuum Hot-spark Spectrum of Zinc in the Extreme 
Ultra-violet Region. R. A. Sawyer {Aatrophya, J., 1920, 52, 
286—300).—^With the use of an apparatus consisting of an evacuated 
brass cylinder containing electrodes, grating, slit, and plate holder, 
and by sparking intermittently under specified conditions, eighty 
new Imes were observed of wave-lengths between 316 A. and 
1400 A., and about twenty between 1400 A. and 2200 A. (± 0*5 A). 

Chemical Abstracts. 

The Luminescence of Samarium. Horace L. Howes 
(Physical Eev,, 1921, 17, 60—63).—^The effect was investigated of 
previous heat treatment on the luminescence spectrum obtained 
from samarium oxide mixed with a large excess of lime at 20° by 
excitation with cathode rays. With fresh preparations pre-heated 
(a) at 200° there was no luminescence at all; (6) at 400°, but few 
regions of luminescence were observed; (c) at 600°, the luminescence 
was sufficiently bright for spectrum analysis; (d) At or above 1200° 
the spectrum was of maximum brilliance. Variation in the duration 
of heat treatment between one and three hours had no effect. 
The luminescence spectrum consists of bands of varying intensities, 
which, plotted to a frequency scale, can be resolved into nine series 
of constant frequency intervals varying slightly for different series. 
A table shows the wave-length and reciprocal of wave-length of 
each band, together with the relative intensity and series letter. 
No shift in the position of the bands could be measured, whether 
the specimen was heated at 600° or 3000°. This remarkable 
stability is not generally associated with a luminescent substance. 
The minimum temperature for thermo-luminescence was about 
200°. Chemical Abstracts. 

The X-Ray Spectra of Tungsten. Wm. Duane and R. A. 
Patterson (Physical Rev., 1920, 16, 526—539. Compare this vol., 
ii, 145; A., 1920, ii, 2, 407; A., 1919, ii, 358 and 488).-^Measure¬ 
ments are tabulated for the critical absorption wave-lengths of the 
K and L series and the emission wave-lengths of the L series. The 
assumption of Sommerfeld that if some of the orbits are elliptic in 
certain atoms and circular in others the K critical absorption 
frequency should be complex, is not confirmed. Also if this assump¬ 
tion is correct, the difference between the K absorption frequency 
and one of the L absorption frequencies should not be equal to a 
Ka emission frequency, whereas this equality is shown to exist. 
The experimental data accord with Sommerfeld’s expression for the 
frequency of the L series doublet. Chemical Abstracts. 

Precision Measurements in the L Series of the Heavier 
Elements. Dirk Coster (Zeitsch. Physik, 1921,4,178—188).—The 
lines of the L series spectrum have been measured for the elements 
tungsten, osmium, iridium, platinum, gold, thallium, lead, thorium, 
bismuth, and uranium by Siegbahn’s method. The results are 
tabulated and show the presence of a new L doublet and y*). The 
value of Pg has been determined in the case of five of the elements 
And a tungsten line, noted by Siegbahn as doubtful, fits into this new 
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doublet very well. In the case of platinum, pg must fall very near 
to P 4 , so that the existence of Pg can be taken as known for seven 
elements. The intensity of Pg lies between that of p^ and Pg. The 
harder constituent, yg, is much weaker and has an intensity less 
than that of 74 . In the case of platinum, gold, and thallium, a 
softer and very weak line, P 7 , is found. It is also shown that the 
A-doublet does not exist. There is a possibility that an exact 
additive relationship exists between Kpj, and M^, J. F. S. 

Spark Spectra of Gold and Platinum in the Extreme Ultra¬ 
violet. LIjon Bloch and Eugene Bloch {Compt. rend., 1921, 
172, 962—964).—The spark spectra of gold over the range 
X=1850 to 1401 and of platinum over the range A=1843 to 1461 
are given. W. G. 

The Effect of Fluorescence and Dissociation on the Ionising 
Potential of Iodine Vapour. H. D. Smyth and K. T. Compton 
{Physical Rev., 1920, 16, 501—513. See A., 1920, ii, 723).—Since 
fluorescence is not accompanied by ionisation, it presumably results 
from the temporary displacement of an electron to one of the outer 
orbits; if this is so, less work should be required to ionise a fluores¬ 
cing than a normal atom or molecule. In the curve obtained with 
fluorescing iodine vapour, three breaks are observed, occurring 
(a) at 6*42 volts, attributed to the ionisation c)f fluorescing iodine 
molecules; (d) at 7-67 volts, attributed to tlie ionisation of iodine 
atoms, and (c) at 9*07 volts, presumably due to the ionisation of 
normal, unexcited, diatomic iodine vapour. The mean difference 
between the values of (a) and (c) should be equal to the difference 
in the work needed to remove an electron from a fluorescent and a 
normal molecule; this value has previously been theoretically 
determined at about 2*3 volts. In the ionisation curve of unexcited 
atomic iodine, breaks occur at ( 6 ) 8*7 volts and (c) 10*16 volts, or 
an average value for all experiments of ( 6 ) 8*0 volts and (c) 9*4 volts, 
from which it is inferred that ionisation of the iodine molecule is 
accompanied by dissociation, as predicted by Bohr’s theory for 
hydrogen and previously observed by Mohler and Foote (A., 1920, 
ii, 464) and by Franck, Knipping, and Kruger (A., 1920, ii, 145). 
The results arc in accord with the view of Perrin (A., 1919, ii, 177) 
that quanta of radiant energy are emitted or absorbed in all chemical 
reactions. Chemical Abstracts. 

Connexion between the Colour of Chemical Compounds 
and the Structure of the Molecule. Jakob Meisenheimer 
{Zeitsch. physikal. Chem., 1921, 97, 304—318).—The author, on 
the basis of Kossel’s hypothesis of the dependence of molecule 
formation on atomic structure (A., 1916, ii, 243), has put forward 
an hypothesis to explain why the chlorides of metals and the 
hydrochlorides of organic bases are so often white, whilst the 
corresponding iodides and hydriodides vary in colour from yellow 
to red. According to KosseFs hypothesis, when sodium combines 
with chlorine to form sodium chloride, the former element gives up 
its single valency electron to the chlorine, and the chlorine then, by 
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means of its own seven valency electrons and the electron from 
the sodium, takes up a form similar to an inactive gas. But iodine 
having a larger atomic volume than chlorine, and therefore a 
smaller attractive force between the nucleus and the outside electron 
sheath, is unable to take an eighth electron into its outer sheath 
from a metal in the same way as chlorine. Hence an irregular 
sheath of electrons is formed which is so unstable that the feeble 
energy of visible light is able to displace the electrons from their 
paths and so the compound must be coloured. In the same way, 
the author considers that the yellow and red varieties of mercuric 
iodide are isomeric because the iodine valency electrons possess 
different orbits. J. F. S. 

Colour and Chemical Constitution. XI. A Systematic 
Study of the Brominated Phenolphthaleins regarding the 
Relation between Position and Colour. James Moir {Trans, 
Boy. Soc. 8. Africa, 1921,9,129—136. Compare this voL, p. ii, 6).— 
The general formula previously derived (A., 1920» ii, 573) reduces, 
in the case of bromophenolphthaleins, to the form X—554 -f 7*091 (m+ 
0*091m2), m being the number of ortho-bromine atoms; in the case 
of meta-bromine atoms, m is to be doubled. Experimental data for 
five mono-, five di-, three tri-, two tetra-, three penta-, four hexa-, 
and one hepta-bromophenolphthaleins are shown to be usually 
within one unit of the values calculated from the above formula, 
together with additive coefficients which are given for substituents 
to which it does not apply. New monochloro- (X=564) and 
monoiodo- (A=568*5) -phenolphthaleins derived from the meta-halo- 
genated phenols were also examined. The negative effect of the para- 
substituent previously noted in the case of benzaurine derivatives, 
is not observed in the phenolphthalein series, and it is therefore 
suggested that the usual formulae for phenolphthalein and also 
fluorescein in alkaline solution require such amendment as will 
make them wholly phenolic in character, and not containing the 
—COgNa grouping. J. K. 

The Photochemical Reaction between Hydrogen and 
Chlorine and its Variation with the Intensity of the Light. 

Edward Charles Cyril Baly and William Francis Barker 
(T., 1921, 119, 653—664). 

Photochemical Transformations in the Triphenyl-methane 
Series and Photo-concentration Cells. I. Lifschitz and Ch. 
L. JoffIi (Zeitsch. physikal. Chem,, 1921, 97, 426—444).—Solutions 
of the leuco-cyanides of pararosaniline, crystal-violet, victoria-blue, 
malachite-green, and brilliant-green and the carbinol bases of crystal- 
violet and malachite-green in ethyl alcohol, ether, benzene, and 
chloroform have been exposed to the action of light from a quartz 
mercury lamp and the colour changes noted. In all cases, except 
that of the leuco-cyanide of victoria-blue, the originally colourless 
or at most faintly coloured solution became intensely coloured. 
In the case of victoria-blue, the solution showed no colour change 
until a temperature of 35-^0° had been reached, and then the 
change was very slight; at 78°, the reaction reached its optimum 
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value. The reactions in all cases took place more slowly in ether 
and benzene than in alcohol. The reaction in the dark was very 
slow, but it was strongly catalysed by the presence of potassium 
hydroxide or potassium cyanide. It is shown that the reaction is 
reversible in all cases and consequently is to be regarded as an 
energy-storing reaction. The specific conductivity of some of the 
solutions has been determined at various periods after preparation, 
and in this way the stationary condition has been determined both 
for the light and the dark reactions. It is shown that the active 
portion of the light is that composing the long wave-length portion 
of the ultra-violet. The dark reactions are readily catalysed and 
the formation of molecular compounds plays an important part 
in the catalysed reaction. Photo-concentration cells of the type 
Electrode (2nd kind)|Solution (dark)|(Solution (bright)(Electrode (2nd 
kind) have been measured. It is shown that considerable E,M.F. 
values may be obtained. Thus the cell Ag,AgCN|p-rosaniline leuco 
cyanide (dark)llp-rosaniline leuco-cyanide (light) jAgCN,Ag gave an 
E.M.F, of 0*213 volt, whilst the leuco-cyanide of malachite-green 
gave the value 0*224 volt. The E.M.F. values became steady in a 
few minutes after the illumination commenced. In the case of the 
carbinol base, the electrode Ag,Ag 20 | was used, and in these eases 
a very small E.M.F, was obtained. J. F. S. 

The Existence of Helium Nuclei in the Nuclei of Radio¬ 
active Elements. F. BrOsslbra (Rev. Chim., 1921, 1, 42—48, 
74—80).—The mass of a helium nucleus is less than that of the 
four hydrogen nuclei, from which it may be supposed to be formed, 
by an amount Am=4x 1*0077—4*002—0*029. This corresjxmds 
with a loss of energy during the condensation of the hydrogen 
nuclei of 0*029c^ per gram-atom of helium formed (c—velocity of 
light). Consequently, it is unnecessary to suppose that helium 
nuclei pre-exist in the nuclei of radioactive elements in order to 
account for the kinetic energy possessed by a-particles, for part of 
the energy liberated during the formation of helium nuclei witliin 
the atom from pro-existing hydrogen *nuclei might be utilised in 
detaching the a-particles so formed and imparting to them their 
momentum. C. K. I. 

The Degradation of Gamma-Ray Activity. Arthttr H. 
Compton (Phil. Mag., 1921, [vi], 41, 749—7(59).—The greater part 
of the secondary y-radiation from matter traversed by hard y-rays 
from radium C is fluorescent in character. It is harder and more 
intense at small angles with the incident beam. At large angl(»s, 
the radiation from heavy elements is somewhat more penetrating 
than that from light elements, but at small angles the hardness 
and intensity are approximately the same from elements covering 
a wide range of atomic numbers. The wave-length of the softest 
parts of the radiation lies between 0*06 and 0*12 A.U., probably 
nearer the former value, whilst the wave-length of the hardest part 
is probably about half as great. The effective wave-length of the 
hard y-rays from radium is estimated as about 2 or 3x 10"^® cm. 

J. R. P, 
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The Absorption of X-Rays. Tycho E:bon AurAn (Medd. 
K. Vetenskapsakad. Nobeldnst,, 1920, 4, No. 3, 1—44).—The rela¬ 
tive absorption coefficients for X-rays of a number of elemmts 
have been determined by a method previously described (A., 1917, 
ii, 350). The law of additive absorption was confirmed. With 
the possible exception of carbon, the state of aggregation appears 
to have no influence on the quantity of absorption. In compounds 
containing an element with different valencies, no difference in the 
absorptions was found. The relation between the atomic absorp¬ 
tion coefficients for most elements from hydrogen to barium, and 
lead, with the absorption coefficient of copper as standard, have 
been determined at th6 mean wave-lengths 0*38, 0*36, 0*34, and 
0*30 (10”® cm.). On the assumption that the absorption with 
hydrogen is exclusively due to scattering produced by the one 
electron associated with the nucleus, the conclusion is drawn that 
the effect with other elements is due to the outer electrons, and 
the number of these was calculated as follows: hydifogen 1, lithium 3, 
glucinum 4, boron 5, carbon 4, nitrogen 7, oxygen 4, fluorine 5, 
sodium 7, magnesium 4, aluminium 5, silicon 4, phosphorus 7, 
sulphur 4, chlorine 5, potassium 7, calcium 4. The atomic absorp¬ 
tion coefficient increases almost in proportion to the atomic number. 
The number of outer electrons in the lightest elements seems to be 
the same for elements in the s|i».me vertical row in the periodic 
system. J. R. P. 

Scattering and Absorption of Hard X-Rays in the Lightest 
Elements. Tycho E:son Aur^n (Medd, K. Vetenskapsakad. Nobel- 
Inst, 1920, 4, No. 5, 1—12; Phil. Mag., 1921, [vi], 41, 733—743).— 
The atomic absorption coefficients of carbon, hydrogen, nitrogen, 
and oxygen relative to the molecular absorption coefficient of water 
were determined. The results did not agree with the theories of 
Thomson, according to which the scattering effect is independent 
of wave-length, or of Schott, according to which the mass-scattering 
coefficient should approach a constant value. The results were 
in agreement with the theory of Compton (A., 1919, ii, 504). In the 
case of lighter elements as far as and including nitrogen, the absorp¬ 
tion can be considered chiefly as a scattering effect, the true absorp¬ 
tion being very small. True absorption is proportionally greater 
with oxygen than with lighter elements, which is taken to indicate 
that the outer electrons are four in number in that element. 

J. R. P. 

Action of Rbntgen Rays on Chloroform Solutions of Iodo¬ 
form. L. Baumbistbr and R. Glookbr (Zeitsch. physikal. 
Chem., 1921, 97,368—375).—^The authors have studied the action of 
Rontgen rays on a 2% solution of iodoform in chloroform with the 
object of ascertaining whether or no the amount of iodine liberated 
constitutes a measure of the intensity of the radiation. The ex¬ 
periments show that the amount of iodine liberated in no way 
represents the energy of radiation, as has been hitherto assumed. 
The action of the Rontgen rays is not to liberate iodine, but rather 
to loosen it; the major portion of the iodine liberated is due to e, 
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secondary reaction which has a velocity that is entirely independent 
of the quality and quantity of the radiation. Consequently this 
reaction may not be used as "a measure of the energy of the radiation. 

J. F. S. 

Radiating and Ionisation Potentials of Hydrogen. K. T. 

Compton and P. S. Olmstead {Physical Rev., 1921,17, 45—53).— 
To detect and distinguish between radiation and ionisation, a modi¬ 
fication of Lenard’s method was used. Both radiation and ionisa¬ 
tion are obtained at about 10*8 volts, probable radiation at about 
13*4 volts, and strong ionisation at 15*9 volts. Discrepancies in 
experimental results are ascribed to the possibility of the following 
effects occurring together : radiation from free atoms near 10*8 
volts, and ionisation near 13*5 volts; ionisation without dissociation 
of molecules near 10*8 volts, dissociation with radiation from one 
of the atoms near 13*4 volts, and dissociation with ionisation of one 
atom near 15*9 volts. Chemical Abstracts. 

Ionisation and Resonance Potentials of some Non-metallic 
Elements. F. L. Mohler and Paul D. Foote {U.S. Bureau of 
Standards, Sci. Papers, 1920, No. 400, G69—700. Compare this 
vol., ii, 8; also A., 1918, ii, 94; A., 1919, ii, 42; A., 1920, ii, 464 
and 524).—The following values have been obtained for ionisation 
potentials (Ft) and resonance potentials (F^) :—For phosphorus, 
V,.=^5*80zL9‘l volts; Fi=13*3iL9*5 volts. For iodine, Vr= 
8’34J::0*2 volts; F,=10*liL0‘5 volts. For sulphur, Fr~4*78 1;0*5 
volts; Ft-=12*2i-0*5 volts. For nitrogen, Fr=8*18-4-0*l volts; 
Ff=8*7+8*18=16*9il::0‘5 volts. For oxygen, Ff=7*91d-0*5 volts; 
Fi=7*9-f-7’6=15*5+_6*5 volts. For hydrogen. First Fr—10*4:1-0*5 
volts; First Ft=13*3±0*5 volts; Second F;r=about 12*2 volts; 
Second Ft=16*51 ±0*5 volts. Bohr’s theory gives, for the hydrogen 
atom, Fr= 10*16 and T\= 13*54; for the hydrogen molecule, F/— 
16*26. The difference between these ionisation potentials is therc'- 
fore as follows : observed, 3*24±0*5 volts; calculated by Bohr, 
2*72 volts; calculated from Langmuir’s heat of dissociation (A., 
1914, ii, 104), 3*90 volts. There is no evidence that any of the 
ionisation potentials measured are “ negative ionisation potentials ” 
required to remove an electron from a negatively charged ion to 
form a neutral molecule. Chemical Abstracts. 

Ionisation of Gases during Chemical Reactions. II. A. 

PiNKUS and M. de Schulthess (J. Chim. phys., 1920,18, 366—411 ; 
Helv. Chim. Acta, 1921, 4, 288—295. Compare A., 1918, ii, 286).— 
Making use of the method previously described, the authors have 
ascertained the amount of ionisation which occurs when certain 
gaseous reactions are allowed to take place at the ordinary tempera¬ 
ture. The reactions studied are, the formation of nitrosyl chloride 
from chlorine and nitric oxide, the decomposition of ozone, and the 
reaction between ozone and nitric oxide and nitrogen dioxide 
respectively. In the case of the combination of chlorine and nitric 
oxide, it is shown that at ordinary temperatures bi-polar nucleii are 
emitted, the emission being entirely due to the chemical reaction 
itself, and not in any way influenced by any physical process. 
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Generally, the ionisation is very intense, but the number of charged 
particles received by the electrode is always very much less than 
the number of nitrosyl chloride molecules formed. This is ex¬ 
plained, at least in part, by the recombination of the ions before they 
reach the electrode. The ionisation is favoured by an excess of 
chlorine, the strongest effect being observed when 1 to 4 volumes 
of chlorine are mixed with one volume of nitric oxide. The number 
of charges received by the electrode in a given time is independent 
of the pressure of the reacting mixture. The ionisation persists 
generally for a few minutes only, and its intensity decreases much 
more rapidly than the rate of formation of the nitrosyl chloride. 
The results generally indicate that the ionisation is brought about 
by the reaction of at least one molecule of chlorine with one molecule 
of nitric oxide and it occurs more rapidly than the reaction 2NO+ 
Cl2=2NOCl. The decomposition of ozone at ordinary temperatures 
is accompanied by a bi-polar ionisation which ^ probably to be 
attributed to the decomposition itself. The ionisation in this case 
is very intensive, particularly when the reaction occurs in the 
jiresence of a large excess of chlorine. As in the preceding case, 
the number of charged particles received by the electrode is much 
less than the number of molecules which have reacted. In the 
presence of chlorine, the intensity of ionisation becomes greater as 
the volume ratio Clg : Og is increased. The action of chlorine in 
the reaction is a purely catal 3 rtic one. The ionisation diminishes 
somewhat with an increase in the pressure of the reacting mixture, 
and it persists from one to three minutes in the presence of a largo 
excess of chlorine, whilst in pure ozone or ozone slightly diluted with 
chlorine it is much less persistent. The ionisation diminishes more 
rapidly as the reaction causing it is more rapid. The reactions 
between concentrated ozone and nitric oxide or nitrogen dioxide 
take place with the evolution of light and very often partake of the 
character of an explosion, even when the quantity of ozone present 
is very small. In the case of the reaction with nitrogen dioxide, a 
very strong bi-polar ionisation accompanies the reaction, which 
appears to be due entirely to the reaction itself, but this is not quite 
certain, because the product of the reaction, nitrogen pentoxide, is 
solid and because of the violence with which the reaction takes 
place. J. F. S. 

Ionisation of Gases during Chemical Reactions. III. 

A. PiNKUS (J. Chim, phys.y 1920,18,412—413. Compare preceding 
abstract).—The author points out that the reason for the failure of 
Trautz and Henglein (A., 1920, ii, 346) to observe ionisation during 
the combination of chlorine and nitric oxide is that their experi¬ 
mental procedure is unfavourable to easy measurement of the 
change. J. F. S. 

Disappearance of Gas in the Electric Discharge. II. The 
Beseabch Staff of the General Elbotrio Company, Ltd., 
London {PML Mag.^ 1921, [vi], 41, 686—706; see A., 1920, ii, 
730).—^In the presence of incandescent tungsten, hydrogen dis¬ 
appears without the passage of the discharge, we gas adhering with- 
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out change to the surface of the glass, especially to the cooler parts. 
When the discharge passes, the rate of disappearance of hydrogen 
is not greatly altered, but there is simultaneous liberation of adsorbed 
gas by bombardment and appearance of water vapour. Carbon 
monoxide is converted in the discharge into dioxide, both gases 
adhering to the glass walls, from which they can bo liberated by 
heating. Nitrogen disappears under discharge, but cannot be 
liberated again by baking the vessel; at the same time, the 
filament wastes and the walls are blackened Langmuir’s nitride, 
WN 2 , is probably formed, but part of the gas may bo held to the 
walls by a covering layer of tungsten. Argon disappears with much 
blackening of the bulb, but may be liberated by baking together 
with hydrogen produced by bombardment of the glass. Mercury 
has not been proved to disappear; the discharge through the vapour 
liberates large quantities of gas from the glass, even after previous 
baking in a high vacuum. Phosphorus vapour rapidly disappears 
and is converted into red phosphorus deposited on the walls. The 
glow potential of phosphorus vapour is anomalous. Hydrogen, 
carbon monoxide, and nitrogen mixed with phosphorus vapour 
disappear with the phosphorus; a lower final pressure of gas may 
be attained with a given applied potential in the presence of phos¬ 
phorus. Chemical action of the phosphorus is not considered 
probable; the deposited red phosphorus may cover the deposited 
gas and prevent its liberation by bombardment; at the same 
time, it provides a new surface for adsorption. J. R. P. 

Solutions of Metals in Non-metallic Solvents. VI. The 
Conductivity of the Alkali Metals in Liquid Ammonia. 

Charles A. Kraus (J. Amer, Chem. Soc., 1921, 43, 749—770. 
Compare A., 1907, ii, 935; 1908, ii, 486, 834, 835; 1914, ii, 520).— 
The conductivity of solutions of sodium, potassium, lithium, and 
mixtures of sodium and potassium in liquid ammonia at the boiling 
point of liquid ammonia have been determined. From a considera¬ 
tion of the results of the present work and that previously published 
{loc. cit,), it is shown that an ionic equilibrium exists in solutions of 
a metal in liquid ammonia, and that the negative carrier is identical 
for all metals, and exhibits abnormal conducting power in the case 
of the more concentrated solutions. It follows as a consequence that 
the conductivity curve for such solutions should exhibit a minimum. 
In keeping with experimental fact, it is shown that the conductivity 
curve for dilute solutions should correspond approximately with 
that of ordinary salts in liquid ammonia. In the more concentrated 
solutions, the conductivity curve should rise with increasing con¬ 
centration owing to the increase in speed of the negative carrier. 
The conductivity curves of sodium, potassium, and hthium, as weU 
as those of mixtures of sodium and potassium, are similar in form, 
but are displaced as regards the value of the conductivity. The 
difference in the conductivity of the more dilute solutions corresponds 
approximately with the difference in the conductivity of the positive 
ions of these metals. Solutions of metals in liquid ammonia appear 
to form the connecting link between metallic and electrolytic con¬ 
ductors. It has been definitely shown that the conduction process 
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is an ionic one and there is nothing to distingtiish the more con¬ 
centrated solutions from actual metallic substances. It may there¬ 
fore be concluded that the process of conduction in the case of 
ordinary metals is effected by means of the same negative carrier. 
Since this carrier is negatively charged and has sub-atomic dimen¬ 
sions, it may be concluded that it is identical with the negative 
electron as it appears in radioactive and other phenomena. 

J. F. S. 

Abnormality of Strong £lectrol 3 rtes. David Leonard Chap¬ 
man and Herbert John George {PhiL Mag,, 1921, [vi], 41, 799— 
801).—In the calculations of Ghosh (T., 1918, 113, 449, 627, 707, 
and 790), the number of ions having kinetic energies in excess of a 
given value has been obtained by an incorrect formula. When the 
correct expression is used the results are no longer in good agreement 
with experiment. J. R. P. 

Electrical Properties and Peptisation of OoUoids. Georg 
Varga {Roll, Chem, Beihefte, 1919, 11, 3—33).—^The electrical con¬ 
ductivity of stannic acid suspensions has been determined at 25® 
for a series of concentrations by shaking a definite quantity of 
stannic acid with potassium hydroxide and measuring the con¬ 
ductivity, then allowing the suspension to settle, and again deter¬ 
mining the conductivity, the ^fference between the two values 
giving the conductivity of the suspension. The hydrogen-ion con¬ 
centration of stannic acid suspensions has been determined by the 
indicator method in a Coehn apparatus as modified by Galecki 
(A., 1912, ii, 263). Conductivity values and hydrogen-ion concen¬ 
trations were also made in suspensions which had been boiled for 
considerable periods. The migration of stannic acid suspensions 
has also been determined. It is shown theoretically that the 
quantity of electricity transported by the stannic acid particles may 
be calculated by the formula EsnOn^Rm/KsXEs.UsuoJiUk+Usno,) 
in which Km is the conductivity of the micellae, Ks that of the 
suspension or sol, and ?7sno, the velocities of the potassium 
and stannate ions respectively in cm./sec. under a potential drop 
of 1 volt/cm., and Es and j^sno. the quantities of electricity carried 
by the suspension and the stannate ion respectively. The author 
develops a theory of peptisation, and a theoretical introduction to 
the paper is added by R. Zsigmondy. J. P. S. 

The Electromotive Behaviour of Aluminium. II. A. 
Smits and G. J. db Gruuter {Proc, K. Acad, Wetensch, Amsterdam, 
1921, 23, 966—968. Compare A., 1920, ii, 579).-—With the object 
of obtaining a clearer insight into the electromotive behaviour of 
aluminium and its alloys with mercury, the melting point com¬ 
position diagram has been constructed, from which it is shown 
that no intermetallic compounds are formed between these metals. 
It is shown that, assuming Gibbs’s paradox is applicable to the 
components of a mixed crystal phase present in dilute solution, 
the formula jEf=—0'058/vF.log ijf/JfL—2*8 represents the experi¬ 
mental potential. It is to be expected that the potential of 
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aluminium in a solution of aluminium ions should become lei^ 
negative by the addition of a little mercury, but the reverse is 
found to be the case, and this to a considerable degree. This 
indicates that mercury dissolved in aluminium is a catalyst for 
the internal transformations of aluminium. J. F. S. 

The Current Produced when a Soldered Junction is Sub¬ 
mitted to Pressure. M. PolXnyi {Zeitach, phyaikal. Chem.y 
1921, 97 , 459—463).—theoretical paper in which it is shown 
that if a conducting circuit is made of two pieces of different metal 
wires soldered together at each end, and one junction is submitted 
to a pressure, an E,M.F. will be set up. This conclusion is based 
on the assumption that material particles always travel with an 
electric current. It is shown that this E.M,F, may be readily 
determined in certain cases, and it will have a value of several 
centi-volts for moderate pressures. A measurement of this effect 
will naturally lead to a knowledge of the transport numbers of 
solid electrolytes and also to the ratio of the electronic conductivity 
to the material conductivity in poor conductors of electricity. 

J. F. S. 

The Alleged Uselessness of the Weston Normal Element. 

W. Jaeger and H. von Stbinwehr (Zeitsch. physikaL CJiem,, 1921, 
97 , 319—329).—An answer to Cohen and Moesveld’s assertion that 
the Weston element is metastable even at ordinary temperatures 
(A., 1920, ii, 681). It is shown that the Weston element contain¬ 
ing 12*5% amalgam behaves exactly in the same way as the pre¬ 
viously used element containing 14*3% amalgam, and that at 
ordinary temperatures both are absolutely normal in their behaviour. 
At temperatures below the transition point of 12*1° given by Cohen 
and Moesveld for the 12*5% amalgam, not a single element, out of 
sixty examined at the Reichsanstalt, exhibited any divergence. 
The divergence of the E,M,F, observed by Smith (loc. cit.) at 0° 
was due to the use of an amalgam which had been suddenly cooled 
in its preparation, and elements prepared with this material become 
quite normal immediately at ordinary temperatures. It is shown 
that the measurements on which Cohen and Moesveld base their 
assertion are not permissible, because the elements concerned were 
already above the “ branching point ’’ and had not been cooled 
below it, but nevertheless they exhibited values which were 
markedly divergent from the normal value. J. F. S. 

The Hydrogenation of Quinhydrones. Einar Biilmann 
{Ann, Chim,^ 1921, [ix], 15, 109—157). —It is possible to prepare 
with aqueous solutions of quinhydrones reversible electrodes with 
very constant potential. Such eiectrodes may be used to determine 
hydrogen-ion concentration in a number of cases where the use of 
an ordinary hydrogen electrode is not possible. Such electrodes 
have been constructed with p-benzoquinone, toluquinone, and xylo- 
quinone. The potentials of hydrogenation found in the three cases 
are, for p-benzoquinone 0*7044 volt at 18® and 0*6990 volt at 26®; 
for toluquinone 0*6607 volt at 18® and 0*6464 volt at 26®; and for 
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xyloqninone 0-6014 volt at 18° and 0-6960 volt at 25°. Thus the 
value TTia— ^^ 2 ^ is the same in each case, and, further, the variation 
in the potential due to the introduction of the first methyl group 
is less than that due to the introduction of the second methyl 
group. The heats of hydrogenation of the three quinones calcu¬ 
lated from the hydrogenation potentials are, for p-benzoquinone 
U=42-8 cal.; for toluquinone U=40-l cal., and for xyloquinone 
U==38-l cal. 

An electrode prepared from benzoquinone was found to be more 
convenient and rapid in rise than a hydrogen electrode in measuring 
the hydrogen-ion concentration of such solutions as those of the 
mineral acids. In addition, it could be used for such measurements 
with solutions of compounds containing ethylenic and acetylenic 
linkings such as solutions of acrylic, crotonic, fumaric, maleic, and 
phenylpropiolic acids; also with halogcnated acids' such as chloro- 
acetie acid, and with an amino-acid of the type of glycine. 

W. G. 

The Measurement of Electrolytic Resistance Using Altern¬ 
ating Currents. H. F. Haworth {Trans, Faraday Soc., 1921, 
16, 365—391).—^When an alternating current is sent through a 
solution, and the electrical constants of the apparatus between the 
electrodes are determined, the cell appears as a capacity in series 
with a resistance. A special apparatus of the bridge type was 
designed for measuring the capacity and resistance of cells at 
constant temperature {±0’001°), and experiments were made to 
determine the variation of apparent resistance and capacity with 
the frequency / of the alternating current, using both plain and 
platinised platinum electrodes. Experiments with potassium 
chloride cells, using non-platinised electrodes, showed that the 
apparent resistance diminished with increasing frequency; with 
0-liV^-KCl the resistance 22-24/" at 25°, whilst with 
0-025.^-KCl, i?=42-96/”°'^‘. When platinised electrodes were used, 
the variation of resistance with frequency was much less, but the 
capacity of the cell was increased enormously. Comparative dilu¬ 
tion experiments with both platinised and unplatinised electrodes 
showed that, in the former case, as the dilution increased the 
effect of variation of frequency became more pronounced, whereas 
with plain electrodes it diminished, until at high dilutions there is 
little to choose between the two forms of electrode. The effective 
capacity of the cell decreases with increasing dilution. A graphic 
method was devised by which, from observations of the apparent 
resistance at two different frequencies, using unplatinised electrodes, 
the true resistance of the cell can be found by extrapolating to 
infinite frequency. The value thus found agreed very nearly with 
the value obtained experimentally, using platinised electrodes at 
the same dilution, in the cases of potassium chloride, sodium, ferric, 
nickel, and cobalt chlorides, but with ammonium chloride the 
agreement was not so good. 

The effect of platinising the electrodes is not considered to be 
due to an increase in area, but more probably to absorption of 
t)be normal gas film, which behaves as a leaky condenser, by the 
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‘‘ spongy ’’ platinum, thus enormously increasing the capacity of 
the electrodes to the electrolyte, reducing the voltage across this 
dielectric per unit current and reducing the losses. Experiments 
using strong solutions and low resistance cells have shown, by 
various potentiometer measurements, that the resistance of an 
electrolyte is independent of the frequency, provided that the 
potential electrodes are put into an electrical backwater, that is, 
out of the main current stream. E. H. R. 

Electrolysis of Water and a Oxy-hydrogen Gas Element. 

Emil Baur (Helv, Chim, Acta, 1921, 4, 325—333).—^With the 
object of storing seasonal water-power, the author has devised an 
apparatus by means of which fused aqueous sodium hydroxide is 
electrolysed, sheet-iron electrodes being employed. Only the 
hydrogen generated is stored and is used subsequently in conjunction 
with air in an element in which electric current is produced by the 
union of the hydrogen and oxygen in contact with fused sodium 
hydroxide, electrodes in the form of iron grids being used. 

T. H. P. 

The Electrolysis of Solutions of Sodium Nitrite, using a 
Copper Anode. F. H. Jeffery {Trans, Faraday Soc., 1921, 16, 
453 _l 457 ).—^The electrolysis of solutions containing 6*9, 13*8, and 
27*6 grams of sodium nitrite per 100 c.c. was studied, using a current 
of 0*16 ampere, with a copper anode, the arrangements of the 
electrolysis vessel being similar to those in the experiments with a 
silver anode (A., 1920, ii, 662). The copper went into solution, 
forming a dark yellowish-green anolyte, whilst a bluish-green solid 
was formed on the anode and some gas was evolved from this 
electrode. No copper was deposited on the cathode. The copper 
complex in the anolyte contained bivalent copper, since sodium 
hydroxide gave an immediate precipitate of cupric hydroxide, 
whilst ammonium thiocyanate gave no precipitate. By addition 
of potassium and lead nitrate to the anolyte and allowing to crystal¬ 
lise, well-formed black crystals of the compound K 2 Pb[Cu(N 02 )e] 
were obtained, and from these, by means of potassium sulphate, 
dark olive-green crystals of K4[Cu(N02)6] were prepared. These 
are regarded as salts of cupri-nitrous acid, H4[Cu(N02)6]. The gas 
evolved from the anode was pure nitric oxide. The solid deposited 
on the anode had the same composition, however the concentration 
of sodium nitrite was varied, and corresponded with the formula 
Cu(N02)2,Cu 0. It is slowly hydrolysed by water. When the 
electrolysing current was increased to 0*35 ampere, copper was 
slowly deposited on the cathode at all concentrations of sodium 
nitrite. E. H. R. 

Thermal Expansion of Liquids. W. Herz {Zeitsch. physikaL 
Chem., 1921,97,376—381).—theoretical paper in which the author 
has examined the nature of the constant a, contained in the formula, 
J^IVt^{ae—T)l{aO—213), put forward by Thorpe and Riicker 
(T., 1884, 45, 135) to represent the dependence of specific volume 
of liquids on the temperature. It is shown, by considering a large 
number of cases, that this formula represents faets only to a 
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restricted degree. The constant a is in reality not constant, since 
it decreases with increasing temperature. In most series of analog¬ 
ous substances, a increases with the molecular or atomic weights 
respectively. With the exception of water, the value of a lies in 
all cases between 1*5 and 2-1. Water is exceptional, because of its 
anomalous density. The constant a enters into an equation 
representing the thermal expansion of liquids put forward by 
Oswald (A., 1912, ii, 230) and Davies (A., 1912, ii, 426) which has 
the form a=l/(a^—T). Here the coefficient of expansion can be 
calculated from the critical temperature. The coefficient of ex¬ 
pansion is smaller the higher the critical temperature. J. F. S. 

Specific Heat of Aqueous Salt Solutions. Karl Jauch 
(Zeiisch, Physik, 1921, 4, 441—447).—The specific heats of aqueous 
solutions of chloric and iodic acids, the chlorides of lithium, barium, 
aluminium, thorium, and mercury, the bromides of lithium, sodium, 
magnesium, csesium, indium, and rubidium, the iodides of lithium 
and sodium, the fluorides of potassium and thallium, the nitrates of 
glucinum, aluminium, lanthanum, samarium, caesium, and lead, and 
lithium chlorate and iodate have been determined at 18® in various 
concentrations generally lying between 0-5M and 5*0M, The 
results are discussed in connexion with the specific volume and the 
ionisation. J. F. S. 

Equation of Condition for Liquids. K. K. Jabvinrn 
(Zeitach, physikaL Chem,^ 1921, 97, 445—458). —^A mathematical 
paper in which from the general form of the equations of condition 
for liquids, p=pje—‘Pa=fliTlv--alv^, the author develops for 
monatomic substances the equation p^pi—pa^fRTIv-~pa^ 
ji/3) RTIv—a/v^ This equation is applied particularly 
to the case of mercury and various physical constants evaluated 
from known data. These include the coefficient of compressibility, 
1*336x10"®, the coefficient of expansion, 1*807 x 10"®, both values 
for 0°; at 400® the values become 5*803x10"® and 1*835x10"® 
respectively. A number of calculations are made for ethyl ether. 

J. F. S. 

Thermodynamics of Mixtures. VI, VII, and VIII. Mario 
Basto Wagner {Zeitsch, physikaL Chem,, 1921, 97, 330—336, 
337—342, 343—367. Compare this voL, ii, 162, 180, 301).—^A 
series of mathematical papers in which the thermodynamic treat¬ 
ment of mixtures is further developed. In the present papers, the 
author develops a thermodynamical theory of mixtures, of any 
concentrations, in which no use is made of the Nemst theorem or 
of the hypotheses of Planck. The absolute entropy of mixtures is 
treated in the second paper, and the third paper deals with the 
conditions of reversibility, especially in the case of two component 
two phase purely physical systems. J. F. S. 

Freezing Points of Binary Aqueous Solutions of Electro¬ 
lytes. OsxAB Klein and Olof Svanberg {Medd. K. Velenshaps- 
akad. Nobd-InsL, 1920, 4, No. 1, 1 — ISV — ^The freezing points of 
solutions containing two salts were determined by Demby’s method 
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(ihid.^ 1916, 3, No. 18). No general law expressing the sign of the 
neutral salt action was found. In some cases the lowering of freezing 
point is smaller, m others greater, than the sum of the individual 
depressions. The salt action is positive with most electrolytes, 
with sulphates, nitrates, and alkali hydroxides the action is negative. 
The value of where B is the difference between the 

lowering for the solution and the calculated sum of the individual 
lowerings, Ct and Cg, are the concentrations of the two salts, is used 
to express the salt action. In mixtures of halogen hydracids and 
haloids of alkali-metals K is positive and fairly constant. With 
salts of alkaline-earths, K is also positive but increases with con¬ 
centration. J. R. P. 

The Three-Temperature Rule. Maurice Prud’hommb (J. 
Chim. Phys,^ 1920, 18, 359—361; Ann, Chim,, 1921, [ix], 15, 212— 
220).—In previous papers (this vol., ii, 83, 84), the author has shown 
that Tf(Tc-Tf)\l\(Tc-T{)==r and Tc\(T^+Tf)=r\ in which Tc 2\ 
and 7/are respectively the absolute values of the critical, normal boil¬ 
ing, and freezing temperatures, and r and r' constants. Generally r 
and r' are very nearly equal. In certain cases, these two values are 
identical to the second place of decimals; this occurs with water, phos¬ 
phine, arsenic trichloride, methyl bromide, methyl iodide, m-xylene, 
1:3:5-trimethylbenzene, chloro-, bromo-, and iodo-benzene, titanium 
tetrachloride^ and acetonitrile. For these cases, the two equations 
may be equated, and the expression Tf{Tc—Tf)/Ti(Te--Ti)= 
(Ti+Tf)ITe obtained. This is developed into a cubic equation in 
Ti of the form (Tc— Tf)T^ —TcTfTi +TeT f(Tc- TV)=0 which 

has the roots {Tc—Tf)y jTc'Pf, and It is shown that 

the observed value of only agrees with the root Tc—Tf when 
both sides of the identity above have the value unity. And the 
author deduces that for each substance there is a vapour tension 
at which J. F. S. 

Some New Methods for the Determination of the Vapour 
Pressure of Salt Hydrates. Robert E. Wilson (J. Amer. 
Chem. Soc., 1921, 43, 704—725).—The methods used by previous 
investigators in the determination of the vapour pressure of salt 
hydrates are described in fair detail and their defects pointed out. 
The author advances reasons for choosing a new type of indirect 
method for determination of this quantity. The method consists in 
the establishment of equilibrium between the hydrates and a 
solution of water in i^oamyl alcohol, followed by an estimation of 
the water content of the resulting mixture. Three new quantitative 
methods are described for estimating the water content of isoamyl 
alcohol solutions, (a) colorimetric comparison of standard cobalt 
chloride solutions; (b) determination of the conductivity of standard 
cobalt chloride solutions; (c) determination of the conductivity 
of saturated potassium thiocyanate solutions. The last-named 
method is the one preferred. Data are given on the colour and 
conductivity of cobalt chlo^de solutions in amyl alcohol as a function 
of the temperature and water content; approximate values are also 
given for the conductivity of large number of other salts in 
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anhydrous and aqueous amyl alcohol. The solubility of water in 
isoamyl alcohol is found to be 9*77% at 25®. To establish the 
vapour pressure-water content curve for isoamyl alcohol solutions, 


it was necessary to determine with great accuracy the pressure of 
aqueous vapour of a few hydrated salte. This has been done for the 
pairs CuS 04 , 5 H 20 —>■ SHnO; BaCL, 2 H 20 —> HgO; Na 2 HP 04 , 12 H 20 
-^7H20 ; Na2HAsO4,7H2O->2Il2OandNa^O4,10H2O-^Na2SO4, 
all at 25°. The method adopted consisted in placing the salts in a 
small balance inside a desiccator fitted with a fan and stirrer and 


containing sulphuric acid solution, the strength of which was varied 
until the concentration was found at which the salt neither gained 
nor lost weight. This method is found to be very satisfactory for 
salts which gain or lose water with fair rapidity. J. F. S. 


Determination of the Vapour Pressure of Salt Hydrate 
by a Distribution-Conductivity Method. Arthur A. Noyes 
and Leon R. Westbrook (J. Amer, Chem, 8oc,, 1921,43, 726—734. 
Compare Wilson, preceding abstract ).—K detailed description of 
Wilson’s distribution method for the determination of the vapour 
pressure of salt hydrates. The method consists in shaking the salt 
hydrate with anhydrous t^oamyl alcohol, or woamyl alcohol con¬ 
taining a known small quantity of water until equilibrium is set 
up* and then analysing the alcohoHc phase to determine its water 
content by saturating it with -solid potassium thiocyanate and 
measuring the electrical conductivity of the mixture. The develop¬ 
ment of the method into a practically useful form involved the 
determination of the electrical conductivity of tsoamyl alcohol 
solutions of known water content saturated with potassium thio¬ 
cyanate and the determination of the water content in »soamyl 
alcohol solutions which had been brought into equilibrium with 
pairs of hydrates of accurately known vapour pressure. The con¬ 
ductivity of water-woamyl alcohol mixtures saturated with potass¬ 
ium thiocyanate has been determined at 25® for water percentages 
between 0 and 3*016. The solubility of water in »5oamyl alcohol 
is found to be 9*884% at 25®. This value is about 1% higher than 
that found by Wilson (Zoc. aZ.), but since the vapour pressure-water 
content curve is very flat in this vicinity the difference between 
the two values is of little moment. A vapour pressure-composition 
diagram for water-Z^oamyl alcohol mixtures is constructed, which 
is probably typical for liquids of limited but considerable miscibility. 


The Vapour Pressures of Mixtures. Alfred W. Porter 
(Trans. Faraday Society^ 1921, 16, 336—345).—The fundamental 
relation between the vapour pressures of the constituents of a 
binary liquid mixture and the composition of the mixture is given 
by Duhem’s differential equation 

t^a(d log Ua)l(dy^a)^l^b(d log nj)/(9/Xft) 
where fXa and are the molar fractions of the components and 
Il<, and lift are the respective vapour pressures. A new thermo¬ 
dynamic proof of this theorem is given, assuming that the vapour 
mixture {ojjowi? tba perfect gas tlfft^^ is, that the partial pree* 
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Bures of the oomponents are additive. This equation was inte* 
grated by Margules, from whose solution it can be shown that 
where Ua is the value of Wa when fia becomes 
unity. Similarly, 7r6=ni^(l—The experimental results 
of Sameshima on the vapour pressures of mixtures of acetone and 
ethyl ether (A., 1918, ii, 429) agree very well with the figures cal¬ 
culated from these equations. The value of the constant p for 
these mixtures is 0*7414, and it increases slightly as the tempera¬ 
ture is lowered. A diagram is given showing the different kinds 
of curve obtained, when relative vapour pressure is plotted against 
molar concentration in the liquid mixture, from the equation 
for different values of p from +3 to —3. 
When p=0 the partial pressure curve is a straight line; for posi¬ 
tive values of p it lies wholly above this line, and for negative 
values wholly below it. For p=2 there is a horizontal point of 
inflexion and for higher values there are two points, on either side 
of a maximum, for which the vapour pressure is the same. This 
is of importance in connexion with the equilibrium of partly miscible 
liquids. For mixtures of methyl alcohol and glycerol p=l; for 
acetone and oleic acid about 0*5; for ether and oleic acid —0*2. 
In the case of sulphuric acid-ethyl ether mixtures, an abnormal 
curve is obtained; for the lower part of the curve p=— 6 , but 
when the proportion of ether in the mixture becomes large the 
curve requires a positive value of p. In such cases as this, and 
only in such cases, it appears necessary to introduce a chemical 
hypothesis to explain the phenomena. 

In the second part of the paper it is shown mathematically that 
the Duhem-Margulcs equations can be extended to systems of 
higher order than the binary. E. H. R. 

Vapour Tension and Molecular Volume of Toluene-Benzene 
Mixtures. Alfred Schulze {Zeitsch. physikal, Chem., 1921, 
97, 417—425).—In a previous paper (A., 1919, ii, 390) the author 
describes a number of determinations of the vapour tension of 
mixtures of toluene and benzene. These results are now examined 
together with further data published for the first time in the 
present paper. The vapour tension curves of the mixtures at 
ordinary temperatures are concave toward the concentration axis, 
but at 60® become straight lines and remain so at 79*7® and 120*3®. 
The vapour tension isothermal shows that at ordinary tempera¬ 
tures toluene is fairly strongly associated, and this is in keeping 
with the volume change which occurs when the mixtures are pre¬ 
pared. An hypothesis of the volume dilation is developed on the 
basis of the theory of concentrated solutions and with the assump¬ 
tion that one component is bimolecular. The volume dilation 
curve has been constructed from calculations based on the molecular 
constitution of the mixtures and found to be in excellent agreement 
with the experimental curve. This indicates that the conclusions 
drawn from the vapour tension isothermal are in keeping with 
those drawn from other physical properties, and consequently 
furnishes a confirmat^iou of the theory of concentrated solutions. 

J. F. S. 
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Principles of New Methods Applicable to the Determination 
of Molecular Weights. Camille Matighon (Compt rend., 1921, 
172, 1036—1038).—If in a system -4iiq. Sgag+Caoi, where C 
is insoluble in ^4, a weight ir of a substance, having a molecular 
weight M and without physical or chemical action on 5 or C7, is 
dissolved in 100 grams of A, then if the vapour tension of B, 
represented by is thereby ^minished by an amount x, 

X=zKpi7rlpaM, 

where JST is a constant depending only on the nature of A. This 
principle is further developed for a bivariant system. W. G. 

The Use of Enamelled Bombs in Calorimetry. C. Matignon 
and (Mlle) G. Marchal (GompL rend., 1921, 172, 921—922).— 
Two instances are quoted where two enamelled calorimetric bombs 
of the Mahler type and of recent manufacture were attacked by 
the nitric acid, such as is always formed in the ordinary conditions 
of calorimetric work. To obviate this source of error, new bombs 
should be filled with ^-nitric acid and submitted to its action for 
four or five hours before being used. *W. G. 

Modifications of the Adiabatic Calorimeter. W. Swiento- 
SLAWSKi (J. Amer. Chem. Soc., 1921, 43, 875—876).—The author 
describes modifications of his adiabatic calorimeter (A., 1915, 
ii, 420), whereby the temperature of the jacket can be brought 
to O’l® of that of the calorimetelr in one and a half minutes after 
the reaction starts, and to within a few thousandths of a degree 
in five minutes. The heating and cooling of the jacket are effected 
by hot or cold water introduced from without by means of a 
current of air. J. F. S. 

Heat of Combustion of Benzoic Acid, Naphthalene, and 
Sucrose. F. Henning {Zeitsch. physikal. Chem., 1921, 97, 467— 
477).—A critical consideration of the data appearing in the litera¬ 
ture on the heat of combustion of sucrose, benzoic acid, and 
naphthalene. It is shown that data put forward do not allow of 
any conclusions being drawn as to which of the above-named 
substances is most suited for normal determinations. The absolute 
values of the heat of combustion, determined by the different 
observers, fluctuate as much as 2*5% from the mean value. The 
ratio of the heats of combustion of these substances varies 2—3%, 
which indicates, probably, impure materials in some cases. Aftw 
removing those results which appear for obvious reasons to be 
inaccurate, the author calculates the most probable values of the 
heat of combustion and finds the following values : benzoic acid, 
6320 cal.^go/gram (vacuum)=26444 joule/^am (vacuum); naphth* 
alene, 9617 cal.ijo/gram (vacuum)=40239 joule/gram (vacuum) and 
sucrose 3949 cal.^go/gram (vacuum)=16523 joSe/gram (vacuum), 
from which the ratios: naphthalene/benzoic acid=1*5217 and 
sucrose/benzoic acid=0*6248 are obtained. The above figures are 
probably accurate to 1*5%. The author suggests that the deter¬ 
mination of the water value of a calorimetric bomb should be 
made with all three substances, using the above values and the 
mean of the three values taken as the correct value. J. F, S. 
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Heats of Dilution and the Specific Heats of Dilute Solutions 
of Nitric Acid and of Hydroxides^ Chlorides, and Nitrates of 
Lithium, Sodium, Potassium, and Cassium. Theodore W. 
Richards and Allan Winter Rowe (J. Amer. Ghent, Soc,, 1921, 
43, 770—796).—^The heats of dilution of nitric acid, of the hydroxides 
of lithium, sodium, and potassium, and of the chlorides and nitrates 
of lithium, sodium, potassium, and caesium have been determined 
at about 16® and 20®. The values obtained are recorded in two 
long tables in joules and calories. Approximate values are obtained 
for rubidium compounds by extrapolation. Some of these heats 
of dilution are negative and some positive. Sodium hydroxide and 
nitric acid show change of sign on progressive dilution. Distinct 
relationship to the periodic system is shown in the progression of 
values, but some eccentricities, particularly in sodium salts, are 
manifest. From the results, the temperature coefficients of the 
heats of dilution were found and are recorded both in calories and 
joules. They are all positive. The specific heats of the various 
solutions are calculated, and it is shown how, by a simple method 
of plotting the heat capacity changes, all intermediate solutions 
may likewise be determined with considerable accuracy. The loss 
of heat capacity on dissolving salts in water is shown to be of the 
same order as the gain of heat capacity on neutrahsing acids by 
alkalis, in such a sense that the heat capacity is diminished by 
50 to 100 mayors by such fraction of each gram ion as is formed 
from a gram-molecule in solutions containing lOOHgO. Presumably 
the nature of the ion determines the exact magnitude of this loss 
of heat capacity. Heats of dilution and changes of heat capacity 
are shown to afford a possible partial clue to the extent of electro¬ 
lytic dissociation. The temperature coefficient of the heat of 
neutralisation of solutions containing lOOHoO is shown to vary 
somewhat with the nature of the alkali and of the acid, and to 
average about 51 cal. or 213 joules per degree. Therefore the gain 
of heat capacity on neutralisation is 213 mayors. J. F. S. 

Mass Effect in the Entropy of Solids and Gases. Wendell 
M. Latimer (J. Amer, Ghent, Soc,, 1921, 43, 818—826).—A theo¬ 
retical paper in which it is postulated that there is a certain limit¬ 
ing value of the constraints in a solid below which the effect of 
the constraints on the entropy of the solid is constant. On this 
basis, the entropy of solids in which this condition is fulfilled 
is the sum of the entropies of the elements in the solid. The 
entropy of the elements in such a solid is given by the equation, 
^M8=3/2i?log«?at. wt.—0*94. The entropy of aU compounds on 
which data are available, 18 in number, is found to agree with 
the equation with an average variation of 0*7 entropy unit. The 
one condition is that the Kopp’s law constant for the elements in 
the compound shall have reached approximately the value 6. The 
data on 10 diatomic gases are considered in connexion with the 
eq\ia,tion8^g^Sl2Elogemo\, wt.+jR/21og«at. wt.'+jB/2log^at. wt/' 
+30*22. With the possible exception of iodine, the agreement laj 
within the limits of experimental error, J, F. S, 
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Princi^ of Similitude and the Entropy of Polyatomic 
Gases. Kiohabd C. Tolman (J. Amer. Chem. Soc., 1921, 43, 
866—875).—A theoretical paper in which the theory of similitude 
or relativity of size is considered by a somewhat simpler method 
t^an that previously adopted (A., 1920, ii, 468), The author derives 
equations connecting the entropy of a perfect gas composed of 
rigid diatomic or polyatomic molecules, with temperature, pressure, 
molecular weight, and the moments of inertia of the molecule. 
These equations are compared with the equations of Sackur, Tetrode, 
Schames, and Latimer and also with the available experimental 
data. J. P. S. 

Molecular State of Water Vapour. Alan W. C. Menzies 
(J, Ainer, Chem. Soc., 1921, 43, 851—857).—^The density of saturated 
water vapour has been recalculated by means *of the Clausius- 
Clapeyron equation for various temperatures, using modern data 
for the several factors involved. It is shown that the density does 
not become less than the ideal value below 30*^, and that there is 
therefore no foundation for the hypothesis of spontaneous ionisation. 
The excess density at 100® computed from Regnault’s data is about 
100% too large. The numerous and remarkably concordant inde¬ 
pendent results of Perman (Proc, Boy, Soc,, 1903, 72, 72) and of 
Krauskopf (J, phys, Chem., 1907, ii, 318) for the vapour pressure 
of water at about 73® obtained by the gas current saturation method 
are shown to lead to a vapour density for saturated water vapour 
at that temperature which is less than 0*1% higher than the ideal 
value, whilst the value from the Clape 3 Ton equation is 0*9% higher. 
This discrepancy merits further investigation. If D. Berthelot’s 
equation of state is applied to the mean of these two results for 73®, 
the numerical basis remaining, from which to postulate poly¬ 
merisation of water vapour at this temperature, is precisely zero. 

J. F. S. 

Applicability of Mendeleev's Rule in the Case of Benzene 
and its Halogen-substitution Products. W. Heez and Julius 
Meyer {Zeitsch. physiJeal, Chem,, 1921, 97, 381—387).—Making 
use of the experimental density determinations of benzene and the 
halogen-substituted benzenes and mixtures of these substances, pub¬ 
lished previously by Meyer and Mylius (A., 1920, ii, 590) and Herz 
(A., 1914, ii, 425), the authors have tested the applicability of the 
Mendel6ev rule, A=Z)o(1~’jS^<)> ^ these substances. The calcula¬ 
tions show that this nde represents the experimental facts equally 
for normal and abnormal liquids within the limits of the experi¬ 
mental error. The value of K fluctuates irregularly about a mean 
value, this being probably due to experimental error in the deter¬ 
minations which, since the calculation of K is made from differ¬ 
ences, shows itself in an exaggerated manner. From this it follows 
that the percentage error is of the same order both for normal 
and abnormal liquids, and the Mendeleev equation cannot be used 
to differentiate tetween the two types of liquids. It is possible 
that a differentiation could be made if the accuracy of the density 
determinations were increased 10—100 times. It is probable that 



ABSTBAOTS OF OHBMIOAL PAPBBS. 


the K value of mixtures of normal liquids can be calculated from 
that of the components of the mixture by the additive mixture 

rule. J. F. S. 

Viscosimeter. Robert Fischer {Zeitsch. angew, Chem,, 1921, 
34, 153—154).—Certain modifications are suggested in a falling- 
sphere viscosimeter described previously by the author (Chem, 
1920, 44, 622) for use with dark coloured liquids. The tube 
is widened so that the tubulus for the thermometer does not inter¬ 
fere with the descent of the ball, and the apparatus is standardised 
with different sized balls, so that a more equal rate of fall is ob¬ 
tained with liquids of high and low viscosities. In dealing with 
aqueous solutions, the electrical contacts at the bottom of the tube 
may be covered with a layer of carbon tetrachloride before the 
solution is introduced. W. P. S. 

Viscosity and Flocculation of Coarse Suspensions. Hans 
EoNiiR (Medd, K. Vetenskapsakad, Nobel-Inst.y 1920, 4, No. 4, 1— 
25),—^The viscosity formula of Arrhenius (A., 1917, ii, 130) does 
not hold for suspensions of China clay and infusorial earth. It 
was not possible to test its validity for graphite. The empirical 
formula of Bingham and Durham (A., 1911, ii, 968) agrees in some 
cases, but not in others. The effect of electrolytes on the state of 
coarse suspensions is very marked. Rations flocculate, and in¬ 
crease the viscosity and sedimentation height. Anions act in the 
opposite way. The magnitude of the flocculating power generally 
follows the valency rule, but hydroxide ions often act irregularly. 
The properties of suspensions are very similar to those of suspension 
colloids. J. R. P. 

Influence of some Compoimds on the Viscosity of Solutions 
of Dextrose in Water. Svetozara VarkSak {Rev, Chim,, 1921, 
1, 67—71).—The author records a set of measurements of the 
coefficient of viscosity, at temperatures between 5® and 40°, of 
solutions in water of hydrochloric acid, potassium hydroxide, 
tartaric acid, acetamide, and dextrose, and for mixtures of solutions 
of dextrose with solutions of each of the other four substances, 
the concentrations ranging from one to one-tenth gram-molecule 
of each solute per litre. In all cases the general tendency is for 
the viscosity to decrease with rising temperature, but, in the neigh¬ 
bourhood of 25°, there is usually a fairly abrupt change in the 
direction of the viscosity-temperature curve. Thus the viscosities 
of mixtures of solutions of acetamide and dextrose decrease rapidly 
with rising temperature from 5° to 25°, but remain nearly con¬ 
stant from 25° to 40°. In most other instances, the fall of viscosity 
from 5° to 25° is relatively slight, but a rapid fall takes place between 
26° and 40°, the viscosities at this temperature for corresponding 
concentrations being in all cases of about the same magnitude. 

C. K. I. 

Sorption of Iodine by Carbon. James Bribrle y Firth {Trans. 
Faraday Soc.y 1921, 16, 434—452).—The sorption of iodine by 
different forms of carbon from solution in benzene and chloroform 
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respectively has been studied over periods of time extending to 
five years. The forms of carbon used were lampblack, sugar- 
carbon, blood charcoal, animal charcoal, and coconut charcoal 
both from the fruit and the shell, definite weights of which, after 
suitable heating, were shaken in a thermostat at 25^ with a deci* 
normal solution of iodine in the solvent. From the results obtained, 
the constantspandPare calculated in the formula cc/m==p(a~-a;/t;)l /P, 
where x is the amount of iodine sorbed by m grams of carbon, and 
a is the total iodine originally present. Grraphically, the results of 
the experiments are shown by plotting log xjm against log (a—x), 
Gtenerally, a rapid condensation of the iodme by the charcoal takes 
place in the first few minutes, and is followed by a much slower 
sorption continuing for months or years. The fiist condensation 
is attributed to true adsorption, the second to a slow absorption. 
The amount of sorption varies from about 90% of the total 
iodine present in the case of blood charcoal, using chloroform as 
solvent, to less than 3% with powdered coconut fruit charcoal. 
The difference is not to be attributed to difference in surface area, 
but to a specific difference in the form and action of the carbon 
in the different cases. The amount of sorption is always greater 
from chloroform than from benzene, in which iodine has a greater 
solujbility. During the second absorption phase the concentration 
of the iodine in the solvent diminishes to a certain minimum value, 
after which the rate of change of‘concentration, whatever the mass 
of sorbing solid present, is so slow that the concentration appears 
constant. The initial adsorption velocity is greater the smaller 
the size of carbon particles, whilst the presence of water in the 
carbon diminishes its activity. E. H. R. 

The Estimation of the Adsorbing Power of Charcoal. I. M. 

Kolthoff (Pharm. Weekblady 1921, 58, 630—656).—In order to 
determine whether the adsorptive power of charcoal of any par¬ 
ticular variety for materials in general can be deduced from the 
adsorptive power for a selected material, experiments were carried 
out with various kinds of charcoal, iodine, phenol, mercuric chloride, 
mercuric cyanide, arsenic trioxide, various colouring materials and 
several alkaloids being employed as materials to be adsorbed. 
The charcoals selected were norit (water 11'8%, ash 5'7%), bactan- 
ate (water 26*3%, ash 7*8%), blood charcoal (water 30%, ash 4*8%), 
vegetable carbon (water 25*6%, ash, 4*5%), and medicinal carbon 
(water 30*6%, ash 6*5%), the last three being Merck’s preparations. 
The adsorptive power of each of these varied considerably, but with 
all the materials tested the order was practically the same, namely, 
blood charcoal > vegetable carbon=5medicinal carbon >bactanate> 
norit. These results confirm Pretmdlich’s rule that the order in 
which materials are adsorbed is almost independent of the nature 
of the solid phase. The quantities adsorbed were only slightly 
affected by previous treatment of the charcoal with water or acid. 

The quantity of iodine adsorbed per gram of charcoal was in the 
case of norit independent of the end concentration, but diminished 
with this for the other charcoals, although in no case was the ad- 
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sorption isotherm found to hold. With almost aU the 

other materials this equation was found to govern the quantities 
adsorbed, the constant a being taken as an index of the adsorptive 
power. As a practical method for testing the adsorptive powere 
of any given charcoal, the determination of the amount of mercuric 
cyanide or phenol adsorbed by 1 gram from 100 c.c. of AT/IO- 
solution is recommended, the result being taken in conjunction 
with the figures given in the paper. S. I. L. 

Critical Study of the Capillary Rise Method for Deter¬ 
mining Surface Tension, with Data for Water, Benzene, 
Toluene, Chloroform, Carbon Tetrachloride, Ether, and 
Dimethylaniline. II. Theodore W. Richards and Emmett 
K. Carver (J. Amer, Chem, Soc., 1921, 43, 827—847. Compare 
A., 1915, ii, 522).—^It is shown that the supposed finite contact 
angle (reputed to be the weakest point in the capillary rise method) 
does not exist with the liquids studied in the present work if the 
glass is properly cleaned and if evaporation of the liquid is pre¬ 
vented. The correction for the capillary rise in the wide tube 
calculated by Rayleigh and Laplace has been experimentally 
verified. A prehminary experimental curve for the capillary rise 
in tubes that are not wide enough to come under these mathe¬ 
matical equations has been obtained. This curve fits smoothly 
between the theoretical curve for very wide tubes and the theo¬ 
retical curve for very narrow tubes. It has been shown that the 
method of calibrating tubes by weighing a mercury thread is not 
affected to an important extent by a film of air between the mercury 
and the glass, except perhaps in very fine capillaries. The dis¬ 
turbing effect of ellipticity in the cross section of the capillary is 
indicated. The difference between capillary rise in air and in a 
vacuum has been determined for six liquids. In most cases the 
effect on the surface tension is less than 0*5%. The surface tensions 
of water, 72*73; benzene 28*88; toluene 28*43; ether 16*96; 
chloroform 27*14; carbon tetrachloride 26*77; and dimethylaniline 
36*56 have been measured in the presence of air. Removal of air 
increases the surface tension as follows: water +0’02; benzene 
+0*14; chloroform +0*10; carbon tetrachloride +0*18; ether 
+0*05; dimethylaniline +0*10. J. P. S. 

Kinetic Theory of Osmotic Pressure. Karl F. Herzfeld 
{Ann. Physik, 1921, 64, 646—660. Compare Jager, A., 1913, ii, 
762 ).—A theoretical paper in which an attempt is made to ascertain 
the mechanism of the process which drives a solvent through a 
semi-permeable membrane into a solution when both are exposed 
to the same external pressure. The author first considers how the 
external pressure arises in a pure liquid and then applies the results 
thus obtained to solutions in which there is no force of attraction 
between the solvent and the dissolved substance. It is shown that 
the presence of such an attractive force would not change the osmotic 
pressure in any sense. When the force of attraction is sufficiently 
large, the kinetic energy of the dissolved substance acts on the 
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capillary layer of the solvent instead of on the free surface. It is 
this pressure which brings about the movement of the surface and 
thereby the penetration of the solvent through the semi-permeable 
membrane. The force of attraction causes an increase in the internal 
pressure of the solution, but this is not in agreement with Tammann’s 
results, as is to be expected from the measurements of the heat of 
hydration. J. F. S. 

Solubility of Naphthalene in Aqueous Solutions of Alcohols 
and Fatty Acids. Johanne Christiansen and Svante Arrhenius 
{Med. K. Vetenskapsakad. Nobel-Inst., 1920, 4, No. 2,1—25).—The 
object of the investigation was to find a connexion between the 
ballograms (A., 1913, ii, 97, 177; 1916, ii, 75; 1917, ii, 404) of 
aqueous solutions of alcohols and fatty acids and other properties 
of the solutions. The concentration of solvent, ‘alcohol or fatty 
acid, which exactly dissolves a given amount of naphthalene was 
determined. The solubility was found to increase as the ?ith 
power of the concentration of the solvent in its mixture with water. 
The value of n is nearly independent of temperature between 0° 
and 25° and lies between 2 and 4 for different solvents. Acetic acid 
behaves irregularly, as its value of changes from 3 below 50 mol.% 
to 4 above this concentration, which probably indicates a hydrate of 
the composition CH3*C02H,H20 if enough water is present. The 
soiubility curves converge towards the origin, which indicates that 
the solubility of naphthalene in pure water is practically zero. 

J. R. P. 

Existence of Hydrates in Aqueous Solutions. A. Smits, 
L. VAN D. Lande, and P. Bouman (Proc. K. Akad. Wetensch. 
Amsterdam, 1921, 23, 969—974).—With the object of finding 
evidence in favour of the existence of hydrates in aqueous solution, 
the authors have examined the specific gravity, surface tension, 
and refraction of solutions of hydrated salts at constant temperature, 
but these results furnish no evidence in support of the existence of 
hydrates. In the case of viscosity measurements, however, the 
authors find support for the view that hydrates exist in solution. 
The viscosity of ferric chloride solutions has been examined at 40°. 
This temperature was chosen because it lies very near to the melting 
points of FeCl 3 , 12 H 20 and FeCl3,7H20, and at this temperature the 
hydrates, if they exist at all, would not be so much dissociated as 
would be the case at higher temperatures. The viscosity curve is 
found to rise steadily until the composition has nearly reached that 
of FeCl 3 , 12 H 20 , where a maximum is reached, it then falls until the 
composition has 2 :>assed that of FeCl 3 , 12 H 20 , and then rises rapidly. 
This peculiar shape is explained in such a way as to point to the 
existence of the hydrate in solution. Similar experiments are made 
in the system H 20 ~S 03 , and here a similar curve is obtained at 15° 
for the hydrate H 2 S 04 ,H 20 ; when the same mixtures are examined 
at 40° and 60° similar but very much less pronounced curves are 
obtained, which point to the dissociation of the hydrate at these 
temperatures. J. F. S. 
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The Existence of Compounds in Liquid Mixtures. W. P. 

JoRissEN (Rec. trav, chim,, 1921, 40, 281—284).—The results of 
Smits, van der Lande, and Bouman (preceding abstract) on 
the presence of hydrates in aqueous solution as indicated by 
viscosity measurements on aqueous solutions of ferric chloride 
and of sulphuric acid and those of other workers on the same 
subject (compare Kremann and Ehrlich, Sitzungsber K, Akad, 
Wiss, Wien, rmth.-natnnviss, 1907, 116, II6, 789; Dunstan and 
Wilson, T., 1907, 91, 83; 1908, 93, 2179) are discussed as part 
of the more general question of the existence of compounds in 
liquid mixtures. W. G. 

The Saturated Solutions of Two or several Substances. 
Application of Le Chatelier’s Law. C. Raveau {Compt. rend., 
1921, 172, 1099—1102).—The author discusses the law of reciprocity 
and considers that a careful revision will result in the correction of 
certain data, with reference to the solution of salts in the presence 
of one another, which are at present in contradiction with this law. 

W. G. 

Surface Forces with Hetero-polar Crystal Lattices. Ad¬ 
sorption of Lead Isotopes by Colloidal Silver Haloids. K. 

Pajans and K. von Bbckeeath (Zeitsch. physikaL Chem., 1921, 
97, 478—502).—The type of adsorption, which consists in the 
accumulation of dehydrated solution ions on the oppositely charged 
ions of a crystal lattice, is theoretically considered. It is shown 
from colloid chemical experiments that Paneth’s adsorption rule 
for the adsorption of radio-elements in all probability is true for the 
present type of adsorption (A., 1914, ii, 19). The adsorption of 
thorium-.B by silver bromide sols, and by silver chloride and iodide, 
has been experimentally determined, as has also that of ordinary 
lead by negative silver bromide sols. The results show that 
silver haloid sols, which have become positively charged by the 
adsorption of silver ions, do not adsorb thorium-B to a measurable 
extent. Negatively charged silver haloid sols adsorb thorium-B, 
and the amount of adsorption increases with increasing excess of the 
halogen ion. Negatively charged silver bromide sols adsorb 
quantities of lead up to a concentration 0*25 x 10"® millimols./litre 
(Pb(N 03)2 strict proportion to the load concentration. At 
higher concentrations, the adsorbed amount falls short of the strict 
proportionality. J. F. S. 

A Thermo-electrical Differential Method for the Deter¬ 
mination of Transition Points of Metals at Comparatively 
Low Temperatures. A. Smits and J. Spuyman (Proc. K, 
Akad. Wetensch. Amsterdam, 1921, 23, 977—979. Compare this vol., 
ii, 246).—Making use of the method previously described and of a 
still more sensitive modification of the method, an attempt was 
made to ascertain whether copper shows a transition point at about 
70®, but although every possible means were taken to bring about 
transition, no indication is given of such a point by either method. 

J. P. S. 
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Formation and Stability of Modifications of Polymorphous 
Substances Below their IVansition Temperature. E. Brauns 
i^entr. Min,, 1921, 225—229).—The metastable forms of sulphur, 
including monoclinic j^rismatic sulphur, which form when molten 
sulphur crystallises, can be kept unchanged for years between a 
microscope slide and cover-glass. Other metastable crystals which 
can be obtained and preserved are the yellow form of mercuric 
iodide which is stable only for a few hours, and the rhombohedral 
form of potassium nitrate, which may be kept for years. These 
substances when crystallising appear to follow Ostwald’s step rule, 
that when a change of form occurs, the form appearing is that which 
is accompanied by the smallest loss of free energy. Doubly- 
refracting cubic crystals of boracite found in salt deposits indicate 
that the boracite first crystallised in the cubic form far below its 
transition point, 265°. Miigge’s conclusion that tlie temperature 
rose locally to so high a point as this during crystallisation is not 
justified; more probably this substance also fallows Ostwald’s 
rule, and separates first in the metastable cubic form. E. H. R. 

Thermo-kinetic Explanation for the Reciprocal Attraction 
of Colloidal Particles (A Possibility of Explaining Gravi¬ 
tation). Robert Fricke {Zeitach. physikal. Chem,, 1921, 97, 
464-^-466).—A correction and an extension of the author’s previous 
paper (A., 1920, ii, 740). ‘ • J. F. S. 

The Soaps as Protective Colloids for Colloidal Gold. 

Thomas Iredale (T., 1921, 119, 625—634). 

Colloid Chemical Aspects of the Theory of Indicators. 

G. WiEGNER Lebensm. Hyg., 1920, 11, 216—227).—Many 

indicators are known to possess colloidal properties, being usually 
negatively charged suspcnsoids of which the degree of dispersion 
depends on the hydrogen-ion concentration. Congorubin in acid 
solution forms larger particles than in alkaline solution, and con¬ 
forms with Ostwald’s rule that increase in the size of the particles 
shifts the colour towards the blue end of the spectrum. Salts tend 
to give the blue colour, the effect increasing with the valency of the 
kation, in agreement with Schulze’s rule. With barium hydroxide 
the colour remains blue, since the influence of the bivalent positive 
ion is greater than that of the univalent negative ion. Emulsoids 
such as casein, gelatin, etc., exert a protective action similar to that 
on colloidal gold, which then behaves as a synthetic indicator. The 
“ protein errors ” of indicators and their sensitisation by salts admit 
of explanation from this point of view. Chemical Abstracts. 

Phthalate Buffers—Some Incompatibilities. Harper F. 
ZoLLER (J. Amer, Chem, Soc,, 1921, 43, 914—916).—^When a 0-1% 
solution of pure crystal-violet (hexamethyltriaminotriphenylmethane 
chloride) was added to a set of Clark and Lubs buffer mixtures 
throughout the range 1-0 to 10*0 precipitation was found to 
occur in the zone jPh 2*2 to 4*4, and the amount of precipitate 
settling out seemed to bear a direct relation to the amount of 
dissociated free phthalic acid present. This did not occur when 
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buffer solutions over a similar range were prepared from acetic, 
citric, tartaric, or propionic acids. The phenomenon is due to the 
formation of an additive compound of phthalic acid with the 
triphenylmethane dye. 

Impure lactalbumin in dilute concentration (0-01—0-001%) does 
not coagulate or flocculate at 60° in either citrate or acetate buffers, 
but it does in phthalate buffers over the range Pn 2-4 to 5-0. W. G. 

The Influence of Salts on Chemical Equilibria in Solution. 

J. N. Bronsted (T.. 1921, 119, 574—592). 

Equilibria in Condensed Systems. Alfred Schulze {Zeitsch. 
physikal. Chem., 1921, 97, 388—416).—Vapour pressure measure¬ 
ments of mixtures of ethyl ether-benzene, benzene-chloroform, 
and acetone-ethyl ether, of various compositions, made at a 
series of temperatures show in the first two cases that the com¬ 
ponents enter into chemical combination in the molecular ratio 1:1, 
and these compounds exist in a dissociated condition in the mix¬ 
tures. The measurements for mixtures of ethyl ether-acetone show 
that acetone is a complex liquid. Calculation shows that at 20° 
it is bimolccular, whilst at 0° the molecule is very much more 
complex. The molecular constitution of the above-named mix¬ 
tures has been calculated by the aid of the law of mass action, 
and it is shown that from a knowledge of this composition the 
other physical properties of the mixtures may be calculated from 
the corresponding properties of the components. This has been 
done for the specific heat and the molecular refraction, and the 
calculated values have been compared with the experimental 
values. A very good agreement between the two sets of values 
is found J. F. S. 

The Pressure Variation of the Equilibrium Constant in 
Dilute Solution. A. M. Williams (Trans. Faraday Soc., 1921, 
16, 458—463).—The expression obtained by Planck for the varia¬ 
tion of the equilibrium constant of a reaction in dilute* solution 
with pressure is dlog K/dP—Vi—V^/RT, where K is calculated 
for concentrations which are molar fractions of the total number 
of mols. present, including the solvent, and V 1 —V 2 denotes the 
volume change during the reaction. Rice (Trans. FaroAay Soc., 
1917, 12, 318) obtained a similar expression, but his K referred 
to volume concentrations. An attempt to explain the discrepancy 
was made by Mazzucchelli (A., 1920, ii, 17), but the explanation 
offered by him is now shown to be untenable. It is shown that 
the discrepancy is duo to the different interpretations put upon the 
term (Fi—F 2 ) Denoting Rice’s constant by K', it is 

shown that d\ogK'jdPlog KjpP—'Y.X^, where p is the com¬ 
pressibility of the fluid and SA. is the change in the number of 
molecules involved in the reaction. An independent proof of the 
theorem from first principles is also presented. E. H. R, 

Theory of Chemical Affinity from the Point of View of 
Polar Dissociation and the Law of Mass Action. D. Reichijs- 
STEIN (Zeitsch. physikal. Chem., 1921, 97, 257—303).—The normal 
potentials of the electrodes TelTcg" and TelTe*’” have been 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 389 


experimentally determined at the ordinary temperature. From 
data obtained the following constants have been calculated: 
Q€hkTG Te'’**= +0-558 volt and o^/iaTe Te/'-: -0-827 volt. 
The above values are used to calculate the EM.F, of the element 
Te|Te*'*'||Te 2 "|Te and the value a€®jfc= 1-385 obtained which is 
termed shortly the polarity potential. The polar solubility product 
of the second order is given by A,=(Te*‘’‘)(Tc 2 ")^— 6-2x lO"®"^ and 
the combination constant Z 20 =(Te***’)(OH'F/(TeO")—2x 10"^”. 
The polar solubility product of the third order 

A3= (TeO3")(Te2")^(H-)«-X.XH,o/iir20=3-4 X10-^^^ 

The theory of chemical affinity is based on the following founda¬ 
tions. First, the total affinity of a chemical element, that is, the 
sum of its positive and negative affinities, has nothing to do with 
its position in the electrolytic potential series, and secondly, the 
polarity potential of a chemical element is a direct measure of its 
total affinity, and this is therefore a function of its polar solubility 
I)roduct. The following rules concerning the relationships of the 
normal potentials are deduced from experimental work. When 
the value of is known for a given chemical element, the value 
of ^via will be found to lie in the direction of the less noble elements 
and vice versa. The author makes the assumption that the chemical 
elements, which occupy th(' same sub-group of the periodic system, 
have the same value for their polar solubility products of the 
first order. When the electronic' dissociation of an element Jfg 
is considered in connexion with the polar dissociation thus: 
il/g il7*+il/'; M' ili+®, the chemical elements may be 
completely characterised by the three values A, 8, and /x. These 
values are A=(Ji’)x (i/'), S=(M).(@)/7li', and /x=ili.(®). The 
positive, negative, and total affinity of a chemical element can be 
quantitatively represented by these three quantities. J. F. S. 

An Apparatus for Registering Variations of a Gaseous 
Mass with Time. A. A. Guntz (Compt. rend., 1921, 172, 918— 
920). —The apparatus which is figured and described consists essen¬ 
tially of a reaction vessel containing the gas tlie variations in 
volume of which is to be observed (for example in the reduction 
of an oxide by hydrogen), connected to a volumeter, having a 
nickel-chrome wire passing along its axis. Variations in volume 
are indicated by variations in the resistance of this wire as more 
or less of its length is free from the mercury. W. G. 

Kinetics of the Decomposition of Hydrogen Peroxide. 

Fr. Burki and Fr. Schaaf {Helv. Chim. Acta, 1921, 4, 418—425). — 
Investigation of the velocity of decomposition of hydrogen peroxide 
in alkaline solution under different conditions shows that this 
reaction is of the first order. The velocity of the reaction is depen¬ 
dent on the concentration of the base, but independent of its 
nature, and appears to be conditioned solely by the concentration 
of the hydroxyl ion. T. H. P. 

The Speed of Reaction of Metallic Magnesium in Aqueous 
Solutions. Ant. Vyskocil (Chem. Listy, 1920, 14, 121—123, 
142—145, 166—171, . 189—191). —On dissolving magnesium in 



ii. 390 


AS8TBACT8 OF CHBMIOAti FAPBBS. 


aqueous solutions of ammonium or neutral metallic salts, the water 
is first decomposed, a process which is catalysed by anions, par¬ 
ticularly chloridion; thereafter the velocity of reaction depends 
largely on the chemical character of the solution. The Nemst- 
Bnuiner equation is inapplicable. The views advanced by Kistia- 
kowsky (A., 1910, ii, 258) are upheld. Metallic magnesium can be 
rendered temporarily passive for certain reactions. 

Chemical Abstracts. 

Some Physico-chemical Problems connected with the 
Stability of Explosives. Cyril Norman Hinshelwood (T., 
1921, 119, 731—734). 

The General Study of Catalysis. Marcel Gxjichard (Bull, 
Soc, chim.y 1921, [iv], 29, 212—214).—The author indicates lines 
of research on catalysis in heterogeneous media, which are desir¬ 
able in order that information may be obtained as to the mechanism 
of the action. W. G. 

Catalytic Action and Micellar Magnitude (Degree of Dis¬ 
persion). Antonio Madinaveitia and Fernando Diaz Aguir- 
RBCHE (Anal, Fis, Quim., 1921, 19, 124—135).—The authors have 
studied the relation between catalytic power and degree of disper¬ 
sion in the rate of decomposition of hydrogen peroxide by colloidal 
gold solutions. By addition of suitable quantities of calcium 
chloride solution, gradual coagulation was effected as shown by 
colour changes in the metallic sol. Catalytic power was found to 
increase to a maximum, followed by a decline. The maximum 
catalytic power was observed when the gold sol was violet in 
colour. A similar result was obtained using dilute sulphuric acid 
as coagulant. The fact that cataljrtic power may sometimes increase 
with increasing micellar magnitude might be inferred from the fact 
that metallic ions on the one hand and macroscopic fragments of 
metal on the other possess little or no catalytic activity. An initial 
depression in catalytic power observed in these experiments is 
referred to the saturation of the liquid with oxygen in the early 
stages of the reaction. After previously saturating with oxygen, 
the initial value of K was lower and remained steady. G. W. R. 

Variations in the Catalytic Power of Colloidal Systems. 

Antonio de Gregorio Rocasolano (Anal, Fis, Qukn,, 1921, 19, 
114—124. Compare this voL, ii, 251).—The ageing of colloidal 
systems has been studied in the variations of their catalytic power. 
The decomposition of hydrogen peroxide was followed, using as 
catalyst platinum electrosols of different ages and of different 
concentrations. In all cases the catalytic power, expressed by 
the constant K for the unimolecular reaction, showed an initial 
increase followed by a gradual decrease. Similar results were 
obtained with palladium sols. The initial increase of catalytic power 
with age was also shown in the case of the inversion of sucrose by 
invertase. The catal 3 rtic power of metallic sols is supposed to 
UBside in the metal-oxygen complex and the initial increase in 
activity is attributed to an increase of oxygen concentration in the 
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disperse phase. With progressive ageing, the degree of dispersion 
diminishes and the catalytic power passes through a maximum 
and declines. Certain indications of periodicity in the decline 
of catalytic power were obtained. G. W. R. 

Catalysis. XII. Some Induced Reactions and their 
Mechanism. Nil Ratan Dhar (Proc. K, Akad. Wetensch, 
Amsterdam, 1921, 23, 1074—1079. Compare this voL, ii, 36— 
37).—A number of oxidations which are not readily brought about 
by oxygen directly, but are accelerated by the addition of a re¬ 
ducing agent which is easily oxidised by free oxygen, are described 
and discussed. Of these the oxidation of sodium arsenite by 
oxygen in the presence of sodium sulphite is an example. In this 
case sodium arsenite is not appreciably oxidised by oxygen, but 
sodium sulphite is; adding sodium sulphite to the arsenite acceler¬ 
ates the oxidation of the arsenite, but at the same time the oxidation 
of the sulphite is retarded. It is found in all cases that the sub¬ 
stance, in which the oxidation is induced, acts as a negative catalyst 
towards the substance which induces the oxidation. To explain 
this action, the author assumes that a complex of the two oxidisable 
substances must be formed and that of this complex the part 
composed of the less oxidisable substance is more easily oxidised. 

J. F. S. 

Catalytic Oxidation of Fetttms Salts in Acid Solutions. 

Richard Thomas and Edward Thomas Williams (T., 1921, 119, 
749—758). 

Certain Catalytic Reactions. A. Mailhe {Cacmtchom et 
Gutta'percha, 1920, 17, 10584—10585; from Chem, Zentr,, 1921, 
i, 717).—Many syntheses Effected by catalytic means are reversed 
at higher temperatures. The imion of sulphur dioxide and oxygen 
which takes place readily at 400° in the presence of platinum black 
takes place more slowly at 500° on account of incipient reversal. 
cyc^oHexane, formed from benzene and hydrogen at 180° in the 
presence of nickel, decomposes again at 300°, forming benzene 
and hydrogen. Aldehydes and ketones give primary and secondary 
alcohols with hydrogen at 150—180° in the presence of nickel: 
these decompose again at 250° with the formation of aldehydes or 
ketones and hydrogen. The formation of amines from nitriles 
and hydrogen and the formation of nitriles from acids and ammonia 
are similarly reversible. Phenol and ethyl alcohol, in the presence 
of thorium oxide at 400°, give phenetole; at 460°, in presence of 
steam, the phenetole decomposes into phenol and ethyl alcohol. 

[With De Godon].—A mixture of aniline and methyl alcohol 
gives, at 380—400° in the presence of aluminium and thorium 
oxides, dimethylaniline, which at 460—480°, in the presence of 
thorium oxide and steam, gives aniline and methyl alcohol. 

G. W. R. 

A Catal]rtic Method of Hydrogenation. Jean Niviiire ( BtM . 
Soc, chim,, 1921, [iv], 29, 217—^219).—The material to be hydro* 
genated is dissolved in a suitable solvent in a stout-walled bottle, 
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a small amount of a solution of palladium chloride or platinum 
chloride is added to act as a catalyst, and then the calculated 
amount of calcium hydride is added gradually, the flask being 
stoppered and well shaken. This method was successfully used 
for the reduction of benzaldehyde, nitrobenzene, and benzylidene- 
acetone. W. G. 

Heterogeneous Catalysis and Adsorption. H. R. Kruyt 
and C. F. van Duin {Rec. irav, chim., 1921, 40, 249—280).—The 
velocity of reaction in the case of certain chemical changes has 
been determined in the absence and in the presence of charcoal as 
an adsorbing agent. The velocities of hydrolysis of ethyl acetate, 
and of the sodium salt of methyl p-sulphobenzoate, the rate of 
fixation of bromine by sodium hydrogen p-sulphocinnamate, and 
the rate of decomposition of the sodium salts of p-sulphodibromo- 
hydrocinnamic acid are all diminished by the presence of charcoal. 
On the other hand, the reaction between potassium iodide and 
dibromopropionic acid is accelerated by the presence of charcoal. 

The adsorption of these reacting substances alone' or in the 
presence of the products of reaction has been examined. In most 
cases the adsorption is favoured by the presence of the products 
of reaction, but the results do not permit of the deduction of any 
definite theory as to the kinetics of the reactions. The results 
show that heterogeneous catalysis is not entirely due to an increase 
in the active mass, consequent on an increase of the concentration 
in the limit layer. This increase in the concentration may be 
equally well accompanied by an increase or a diminution in the 
velocity of the reaction, according as the adsorbed reagents are in 
a more or a less advantageous position. The results are discussed 
in the light of the theories of Langmuir (A., 1917, ii, 19, 525) and 
of Harkins (A., 1917, ii, 238, 239) with which they are in accord. 

W. G. 

The Influencing of the Activity of Catalysts. II. Reduc¬ 
tion of Acid Chlorides to Alcohol and Ester. Karl W. Rosen- 
MUND, F. Zetzsche, and F. Heise (Ber,, 1921, 54, [R], 638— 
647).—In a previous communication (this vol., ii, 320) it has been 
sho\vn that the catalytic reduction of acid chlorides can be so 
influenced by the addition of suitable substances that it ceases at 
the aldehyde stage; it is now demonstrated that such control can 
be so exercised that it proceeds to the next stage, namely, the form¬ 
ation of alcohol (which reacts with the excess of acid chloride) to 
yield the ester. 

The reduction of benzoyl chloride by hydrogen and palladium 
in boiling xylene solution gives hydrocarbons of high boiling point 
(chiefly dibenzyl, about 45%), benzoic acid (16%), benzyl benzoate 
(15%), together with volatile substances such as toluene. Diminu¬ 
tion of the partial pressure of the hydrogen increases the yield of 
ester from 15% to 37% and decreases that of complex hydrocarbons 
from 45% to 22%. The effect of specific addenda is described, the 
substances chosen being such as contain an element of varying 
valency; minute amounts of quinoline alter the course of the 
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reaction completely, the product being benzyl alcohol containing 
small amounts of benzaldehyde and dibenzyl ether, whereas 
hydrocarbons, benzoic acid, and benzyl benzoate are completely 
absent. Xanthone, on the other hand, has a purely quantitative 
effect, inducing a diminution in the production of complex hydro¬ 
carbons and an increase in acid and ester. The co-existence of 
the two latter substances is a result of the fission of the ester into 
acid and toluene under the influence of hydrogen. This action can 
be excluded by the addition of quinoline or, preferably, of toluene; 
the effect is not due to a lowering of the temperature of reaction, 
since it is very pronounced in the presence of xylene under the 
same conditions. 

By a suitable combination of the actions of toluene and xanthone, 
suitable conditions are established for the production of ester as 
main product of the reaction. The presence of the latter prevents 
the catalyst from bringing about the reduction of alcohol to hydro¬ 
carbon whilst allowing the conversion of the acid chl#ndde to aldehydes 
and alcohol. Toluene behaves as anti-ferment towards the reductive 
ester fission. H. W. 


The Influencing of the Activity of Catalysts. III. Oxi¬ 
dative Catalytic Dehydrogenation of Alcohols. I. Kabl W. 
Rosenmund and Fkitz ZETZScifB (Ber., 1921, 54, [B], 1092—1098. 
Compare this vol., ii, 320, and preceding abstract).—The catalytic 
oxidation of a primary alcohol may lead to the production of 
(1) aldehyde, (2) acid, (3) ether, and (4) condensation products. 
The reaction has been studied in the case of benzyl alcohol under 
conditions which do not necessitate vaporisation and with the 
object of limiting the scope of the change to the production of 
benzaldehyde. Benzyl alcohol gives only about a 3% yield of 
the latter when oxidised by oxygen in boiling cumene solution, 
and this yield is not very greatly increased in the presence of copper, 
silver, magnesium, platinum, nickel, aluminium, zinc, antimony, 
or carbon. Amongst these almost equivalent catalysts, selective 
action can be induced in the cases of copper, nickel, and silver by 
the suitable addition of quinoline, the production of benzaldehyde 
being favoured in the case of copper and of ether and condensation 
products in the cases of nickel and silver, thus affording an example 
of the transformation of slightly active catalysts into powerful and 
specific substances. The dehydrogenating action of catalytically 
excited oxygen and of nitro-groups is additive; the latter are 
preferably introduced in the form of m-dinitrobenzene. The best 
yields of aldehydes from alcohols are obtained by the catalytic 
oxidation of an equimolecular mixture of alcohol, quinoline, and 
w-dinitrobenzene in cumene solution in the presence of copper. 

H. W. 

Mass-spectra and Atomic Weights. A Lecture delivered 
before the Chemical Society on April 7, 1921. By Fbancis 
William Aston (T., 1921, 119, 677—687). 

VOL. cxx. ii. 
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Diameter of the Atoms. Wilhelm H. Westphal {Zetfsch, 
Physikf 1921, 4, 254—^256).—theoretical paper in which on the 
basis of Rankine’s explanation of the difference between the radii 
of the inactive gases and the halogens as found by Bragg from the 
crystal structure method and those found by the viscosity method, 
the author shows that it is possible to calculate the constants of the 
repulsion law (A., 1920, ii, 679). The values of log^o a+8 are plotted 
against logi^alvQ where a is the radius of the molecule and 2ro the 
smallest distance between the molecules. The curves are practically 
straight lines in both cases. J. F. S. 

Theory of Valency. I. The Behaviour of Decolorised 
Magenta Solutions. II. The Configuration of Benzene and 
the Organic Hydroxyl Group. Julius Gnezda { Rev , GUm ,^ 
1921, 1, 17—23, 33—40).—Organic substances of many widely 
varying types (amides, amines, amino-acids, cyanogen compounds, 
aldehydes, proteins, etc.) generate a red colour with magenta 
solutions which have been decolorised by means of sodium sulphite 
or magnesium metal, the development of the colour usually taking 
place more easily when magnesium is the decolorising agent than 
when sodium sulphite is used. In certain instances, a colour is 
developed with magnesium-magenta solutions whilst no colour is 
formed with sulphite-magenta solutions. In order to explain these 
and similar facts, the author develops a theory of valency in which 
oxygen is considered to possess, besides its two principal valencies, 
two stronger and two weaker subsidiary valencies, which, in certain 
circumstances, radiate ponderable or imponderable ’’ matter into 
the surrounding space and may bring about reoxidation of the 
decolorised solution. 

In the second paper, the author develops formulas for various 
compounds in accordance with this theory. C. K. I. 

Theory of Ammonium Salts and Co-ordination Com¬ 
pounds in Organic Chemistry. Jean Piccard and Jean 
Henri Dardel (HeZv. Chim. Acta, 1921,4,406—417).—The authors 
discuss the central and co-ordination formulae for ammonium 
chloride and similar compounds, and demonstrate that the hypo¬ 
thesis of the central formula, which has lost ground in inorganic 
chemistry, receives even less support from organic chemistry. 
A doubly-linked atom often occupies two co-ordination places, this 
being the only explanation possible for the isomerism of fumaric and 
maleic acids or of the oximes. On the other hand, it may readily 
be assumed that a doubly-linked radicle may be displaced by another 
radicle from one of its co-ordination positions and yet remain doubly 
linked electronically. According to this view, if the number of 
radicles grouped round the central element of a compound is smaller 
than the co-ordination number of such element, the latter is co- 
ordinately unsaturated. 

In support of the above theory, it is pointed out (1) that ethylene 
k co-ordinately‘unsaturated, giving with water a crystalline com¬ 
pound differing from alcohol, and (2) that liquid ethylene and 
Uquid hydrogen chloride are miscible in all proportions witn develop- 
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ment of heat. The central formula is rendered applicable to 
Qxonium and iodonium salts only by the introduction of arbitrary 
hypotheses, and becomes quite inadmissible as a means of expressing 
carbonium salts of the type described by Kehrmann and EflEront 
(this vol., i, 348), for the reason that an element of the fourth group 
of the periodic system can only be quadrivalent. 

As regards saturation, compounds may be divided into four 
classes : (1) Those unsaturated both electronically and co-ordinately, 
such as the unstable compounds, ferrous chloride, sulphur dioxide, 
nitrosobenzene, and triphenylmethyl. (2) Those unsaturated 
electronically, but saturated co-ordinately. Inorganic compounds 
of this type are often highly stable; there are but few organic com¬ 
pounds in this class, and potassium ferrocyanide, the additive 
compound of triphenylmethyl and ether, may be cited. (3) Com¬ 
pounds electronically saturated but co-ordinately unsaturated: silver 
chloride, calcium chloride, sulphur trioxide, ammonia, etc.; also 
aniline, dimethylaniline, nitrobenzene, p-benzoqtiinone, p-benzo- 
quinonedi-imine and its hydrochloride, quinol, acetone, probably 
all unsaturated hydrocarbons and their derivatives, etc. (4) Com¬ 
pounds saturated from both points of view : cryolite, salts of metals 
with their maximum valencies and with water of crystallisation, 
methane, carbon tetrachloride, etc. 

The cases of the atoms of nitrogen, carbon, sulphur, oxygen, and 
platinum are discussed, and the conclusion is drawn that the 
co-ordination positions are pre-existent in the atom. T. H, P. 

Graphical Methods (Nomograms) for Chemical Calcu¬ 
lations. J. Babini {Anal, Assoc. Quim. Argentina, 1921, 9, 
34—43).—In the calculation of results which are functions of two 
or more variables, graphical methods (nomograms) may be con¬ 
veniently employed. Two nomograms are developed. One is for 
the estimation of urea in urine, using the formula 0*0747a;= 
F/IO'273/T where x is the number of grams of urea per thousand, 
V the volume of nitrogen in c.c., and 2\ the absolute temperature. 
The other nomogram is for the evaluation of log aja—x in the study 
of unimolecular reactions. G. W. R. 

Apparatus for Filtration in Anhydrous or Indifi!erent Gases. 

Abtuk Wolfram {Ber,, 1921, 54, [B], 857—859).—The apparatus 
waB primarily designed in connexion with the work of Steinkopf 
and his co-workers (this vol., i, 404) on the addition of cyanogen 
bromide to compounds of arsenic; it allows the preparation, 
filtration, and desiccation of a substance in a single operation and 
with complete exclusion of moisture. The reaction vessel consists 
of a round-bottomed flask provided with a tubulus in one side which 
permits the attachment of a dropping funnel into which a dried gas 
can be passed as required. The accurately-ground neck of the 
flask presses a hardened filter-paper against a perforated porcelain 
disk placed in a filter-tube similar to those used with Gooch crucibles, 
the junction between the tube and flask being made by a rubber 
ring. The narrow end of the filter-tube is attached by a two-holed 
rubber stopper to a separating funnel, the other hole allowing a 
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connexion to be made to the exhaust pump. The whole apparatus 
is mounted in a slightly inclined position and the reacting substances 
are mixed in the flask; it is then brought into a vertical position 
whereby the reaction mixture flows on to the fllter-paper and the 
precipitate is filtered by suction. The filtrate is run off from the 
larger funnel and the necessary wash liquid is introduced through 
the smaller one. The precipitate is ultimately dried by aspirating 
a current of dry air or other suitable gas through it. H. W. 

High Vacuum Methods in Chemistry. M. Volmer {Zeitach. 
angew, Chem,, 1921, 34, 149—151).—The mercury vapour pump 
has a very high efficiency, and, when used in conjunction with a 
water-pump, is capable of reducing the pressure in a vessel of 
1 litre capacity to 01—0*01 mm. within a few seconds. The pump 
may be used for distillations under low pressure, molecular weight 
determinations, thermal decompositions, etc. W. P. S. 


Inorganic Chemistry. 


Colour and Molecular Formula of Water and Ice. I. E. 

Tomkinson {Chem, News, 1921, 122, 205—^208).—The theories 
as to the colour of water and ice are reviewed. The colour has been 
supposed to be due to selective absorption, to scattering by suspended 
particles, to a sky-effect, and (in the case of sea-water) to organic 
matter in solution. The first and fourth explanations are believed 
to cover all the facts. J. R. P. 

The Atomic Weight of Chlorine in some Minerals. (Mlle) 
TniJNE Curie {Compt. rend,, 1921, 172, 1025—1028).—^The atomic 
weight of chlorine derived from three different minerals was deter¬ 
mined. The values obtained for chlorine derived from a sample of 
sodalite (sodium aluminium chlorosilicate) from Canada, and from 
a sample of calcium chlorophosphate from Norway agree with the 
value for chlorine from sea-water. The value, 35*60, for chlorine 
from a sample of sodium chloride from a desert region in Central 
Africa was slightly high. W. G. 

The Theory of Electrochemical Chlorate and Perchlorate 
Formation. N. V. S. Knibbs and H. Palfrbeman (Trans, 
Faraday Soc., 1921, 16, 402—433).—This paper, which is the out¬ 
come of a series of investigations undertaken to obtain data of 
importance for the technical control of the electrolytic chlorate 
and perchlorate process, is divided into three parts. 

Part I records the results of conductivity measurements of 
solutions of sodium chlorate, mixtures of chloride and chlorate, 
perchlorate, and mixtures of chlorate and perchlorate and also the 
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results of experiments on the dynamics of the conversion of hypo¬ 
chlorite into chlorate. The conductivity of sodium chlorate was 
determined in solutions containing from 100 to 600 grams per litre 
between 20® and 80® at 10® intervals, and at higher temperatures 
than 40® the concentration was increased to 750 grams per litre. 
For a given concentration, the increase of conductivity with tempera¬ 
ture is approximately linear. At constant temperature, the con- 
•ductivity-<}oncentration curve passes through a maximum which 
at 20® is at 630 and at 60® is at 600 grams per litre. The conduc¬ 
tivities of a wide range of mixed sodium chloride-sodium chlorate 
solutions were determined between 20® and 80®. In general, with 
constant chloride, an increase of chlorate concentration at any 
temperature lowers the conductivity, whilst an increase of chloride 
with constant chlorate raises the conductivity, except at higher 
concentrations, where an increase of either salt lowers the con¬ 
ductivity. The conductivities of a limited range of mixed sodium 
perchlorate and chlorate solutions were determined between 20® 
and 60®, whilst pure sodium perchlorate solutions were examined 
only at 20® and 60° in concentrations up to 1100 grams per litre. 
The conductivity of perchlorate falls off considerably at higher 
concentrations. 

The formation of chlorate from hypochlorite is represented by 
the equations • 

OCl' +2H0Clt*C103' +2H* +2Cr 
20C1' +2H* +2C1'=2H0C1+2C1' 

the net result being the disappearance of three hypochlorite ions 
with formation of one of chlorate and two of chloride. The second 
reaction is practically instantaneous, and the first, although 
apparently termolecular, follows a unimolecular course, since the 
concentration of hypochlorous acid remains constant. The velocity 
constant, ifc'=l/^ log^ aja—x, where a and x refer to concentration 
of NaOCl only, was determined between 40° and 80® for different 
concentrations of hypochlorous acid. The velocity constant 
increases with increasing concentration of HOCl. The velocity is 
proportional to the square of the hypochlorous acid concentration, 
hence A;7[HOCl]2=a constant k, SYom 60® to 80° k may be repre¬ 
sented by the formula ^=eO-6+oo56<^ at lower temperatures this 
formula gives too high results. 

Experiments are described in which the attempt was made to 
measure the ohmic resistance and electrode potentials of chlorate 
and perchlorate cells, but the exact nature of the E,M,F, and 
resistances measured cannot be interpreted. 

II. Chlorate Formation ,—The theory of chlorate formation in the 
chlorate cell and the sources of loss of efiiciency are discussed. In 
the cell, working normally, an equilibrium is set up in which the 
hypochlorite formed by the current is equal to that which is being 
changed to chlorate by the reaction OCl' + 2 H 0 C 1 =C 103 ' +2H’ +2CT. 
Loss of efficiency may be due to reduction of the oxidised product 
by cathodic hydrogen or to evolution of anodic oxygen. The 
former is probably negligible in technical cells; the latter may be 
due to discharge of hyc&oxyl ions, of chlorate ions, or of hypochlorite 
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ions. It is concluded that the discharge of hypochlorite ions is the 
principal cause of loss of efficiency, the reaction taking place accord¬ 
ing to the equation 20Cr+H20==2H0Cl+0. The loss of efficiency 
may be determined by estimating the quantity of oxygen in the cell 
gases. It was shown experimentally that, as the hypochlorite-ion 
concentration was increased by adding sodium hydroxide to a 
normally running cell to suppress the hypochlorous acid (which has 
an extremely low dissociation constant), the percentage of oxygen* 
evolved increased in approximately linear proportion to the soffium 
hypochlorite concentration. The percentage of oxygen evolved 
decreased when the current density was increased, and vice versa, 
but after a time tended to return to its original value. An equation 
is deduced for expressing the efficiency of the cell in terms of hypo¬ 
chlorite concentration and temperature, and the constants of the 
equation are calculated from experimental results. The energy 
efficiency of the cell is also discussed. 

III. Perchlorate Formation .—The theory of electrolytic per¬ 
chlorate formation from chlorate put forward by Oechsli (A., 1904, 
ii, 22), and the alternative views of Bennett and Mack (A., 1917, 
ii, 199), are reviewed. The latter view rejects Oechsli’s theory of 
chlorate-ion discharge and postulates direct oxidation of chlorate 
by active anodic oxygen. The present authors cannot uphold 
Bennett and Mack’s objections to the discharge of'chlorate ions, 
but, on the other hand, the mechanism of perchlorate formation 
from the discharged ions proposed by Oechsli appears unneces¬ 
sarily complicated. Probably the reaction is similar to that of 
persulphate formation, thus :—OgClO—|—00102=[02C10-—]2; 
[O2CIO—]2+H20=02C10*0H+02C10H. Contrary to what is 
generally stated, high efficiency can be obtained at as high a tempera¬ 
ture as 60® if the current density is sufficiently great. It is shown 
that chloride may be produced during the electrolysis of chlorate, 
possibly by the reaction 4HC103=3HC104+HC1. The amount of 
chloride formation increases with temperature, but may be largely 
prevented by the presence of chromate. The energy consumed in 
the perchlorate cell is discussed. E. H. R. 

Preparation of Fluorine from Molten Potassium Hydrogen 
Fluoride. Friedrich Meyer and W. Sandow (jBer., 1921, 54, 
[JB], 759—766).—^The method is a development of that proposed 
recently by Argo, Mathers, Huraiston, and Anderson (A., 1919, 
ii, 333). 

The apparatus consists of a cylinder of Acheson graphite which 
acts as crucible and cathode. It is closely surrounded by a copper 
cylinder which is electrically heated. The anode is of Acheson 
graphite, and is made wider at the lower than at the upper end; 
at the former, six vertical grooves are cut into it to increase the 
amount of surface exposed. The diaphragm is composed of a 
copper cylinder to the lower end of which four conical copper rings 
are successively attached and, finally, a reversed ring fastened to a 
horizontal piece of copper foil. Details as to structure and insula¬ 
tion are given. Potassium hydrogen fluoride, which forms a clear 
mobile molten mass at 240®, is used as electrolyte, this being found 
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preferable to mixtures of the substance with sodium fluoride, sodium 
hydrogen fluoride, lead fluoride, or strontium fluoride by reason 
of its greater homogeneity and smaller evolution of %drogen 
fluoride. The crucible is slowly heated to a temperature not 
exceeding 250®, and, since the molten salt obstinately retains traces 
of water, the electrolysis is commenced with a small current, which 
is continued until the impurity has been completely decomposed, 
after which the electrolysis proper is commenced. When the bath 
has been in use for some time, the temperature may be increased to 
270°, but it is not advisable to go beyond this point, as the gas is 
then liable to carry solid matter with it, and thus to cause a stoppage 
of the tubes, a leakage of fluorine into the hydrogen, and con¬ 
sequent explosion. For the same reason, when disconnecting the 
apparatus it is necessary to ensure the escape of the hydrogen before 
dismantling. 

The fluorine evolved at the beginning of an experiment contains 
considerable quantities of ozone, which practical^ disappears after 
one-half to three-quarters of an hour. Any volatilised hydrogen 
fluoride can be removed quantitatively by passage over granular 
sodium fluoride. The anode is very slightly attacked, and the gas 
contains not more than 0*2% of carbon tetrafluoride. The current 
yield is more than 75% of that theoretically possible. H. W. 

The Number of Molecules per Cubic Centimetre of Oxygen 
obtained by the Dispersion. C. StAtbscu {Bull. Acad. Sci. 
Boumaine, 1920, 6, 164—167).—^The value of 2*73x10^® at S.T.P. 
is deduced by an application of Drude's formulae. J. E». P. 

Tellurium Tetraiodide. A. Damiens {Compt. rend., 1921, 
172, 1105—1107. Compare this vol., ii, 110, 257).—Tellurium 
tetraiodide may readily be prepared in a pure state by heating 
finely powdered tellurium with an excess of iodine and allowing 
the mixture to cool slowly. The tetraiodide crystallises out and 
the excess of iodine may be extracted with carbon tetrachloride. 
If a further purification is desired, the product is heated in a sealed 
tube for several hours at 150—160®. So prepared, tellurium tetra¬ 
iodide has m. p. 280®; D^® 5-05. Above 100®, it readily dissociates 
into tellurium and iodine. The tetraiodide serves as a useful 
starting material for the preparation of numerous derivatives of 
tellurium. W. G. 

Graphitic Acid—a Colloidal Oxide of Carbon. Geo. A. 
Hulett and 0. A. Nelson (Trans. Amer. Electrochem. Soc., 1920, 
37, 425—439. Compare A., 1916, ii, 31). —The flakes of graphitic 
acid are shown by the use of polarised light to have a colloidal 
structure; this view is supported by the fact that the vapour 
pressure curves of graphitic acid are continuous. It is suggested 
that the substance is a solid oxide of carbon, having the probable 
formula C3O or 0^0^. Chemical Abstbacts. 

Silicon Hydrides. X. Compounds containing Nitrogen. 

Alfred Stock and Karl Somieski (Ber., 1921, 54, [.B], 740—758). 
“Chlorosilane and ammonia react in the gaseous phase at the 
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ordinary temperature with formation of ammonium chloride, the 
change occurring most simply in the presence of excess of the 
former and leading to the quantitative production of trimonoailyh 
amine, N(SiH 3 ) 3 , m. p. —105*6°, 0*895, b. p. 52°, tensions 

0*1 mm. —80°; 0*5'mm. —70°; 1*0 mm. —65°; 2 mm, —60°; 
3 mm. —55°; 5 mm. —50°; 7 mm. —45*0°; 10 mm. —40°; 14 mm. 
—35*0°; 21 mm. -29*4°; 29 mm. —24*4°; 38 mm. —20*4°; 52 mm. 
— 14*4°; 65 mm. —11*0°; 89 mm. —4*2°; 109 mm. 0°; 137 mm. 
+5*0°; 172 mm. 10°; 212 mm. 15*0°. It is a spontaneously in¬ 
flammable liquid which is stable in the absence of air, and is vigor¬ 
ously decomposed by water, N(SiH3)3+6H20=3Si02+NH3+9H2. 
Its vapour density corresponds with the simple formula, NlfSiHglg. 
It does not combine with hydrogen chloride or monochlorosilane. 

A homogeneous substance could not be isolated from the product 
of the action of monochlorosilane and an excess of ammonia. The 
chlorine is immediately converted into ammonium chloride, whilst 
the silicon remains primarily in the form of volatile compounds in 
the gaseous phase. The initial product is chiefly dimonosilylaminc, 
NH(SiH 3 ) 2 , probably admixed with the corresponding tri- and mono¬ 
amines. The diamine is only comparatively stable in the dilute 
gaseous condition, and decomposes gradually according to the 
equation NH(SiH 3 ) 2 =SiH 4 +SiH 2 ;NH. The latter cannot exist in 
the unimolecular form, and condenses rapidly to the solid poly- 
meride, (SiH 2 ;NH)a;. To a smaller extent, evolution of ammonia 
occurs in accordance with the scheme : 

SiHg-NHg NH(SiH3)2 N(SiH3)3. 

The composition of the final residue corresponds with that of a 
mixture of (SiHglNH)^ and N(SiH 3 ) 3 . 

Dichlorosilane reacts with an excess of ammonia at the ordinary 
temperature in accordance with the scheme SiH2Cl2+3NH3= 
2NH4Cl+SiH2lNH, Since the latter compound polymerises imme¬ 
diately, only the excess of ammonia remains in the gaseous phase. 
Reaction does not proceed quantitatively, which is probably 
explained to a great extent by the fact that the products separate 
in the solid condition and the intermediate substances thus become 
covered by layers of material which shield them from the further 
action of the ammonia. The polymeride, (SiHgINH)®, is a white 
substance resembling silicic acid. The value of a; is certainly very 
considerable, since examination of the compound produced in 
benzene solution showed x=l —8; the residue obtained by evapora¬ 
tion of the solvent was, however, a viscous liquid which only slowly 
passed into the solid, doubtless more highly polymerised, condition. 
The polymeride is decomposed by sodium hydroxide solution, 
SiH 2 :NH+ 2 H 20 ==Si 02 + 2 H 2 +NH 3 , the same change being more 
slowly brought about by water. 

In general, the compounds containing nitrogen exhibit a close 
analogy to the corresponding substances containing oxygen. 
Thus, the conversion of NHg'SiHg into NH(SiH 3)2 in the presence 
of an excess of ammonia is paralleled by the formation of 0 (SiH 3 ) 2 , 
and not SiHg-OH by the action of an excess of water on mono¬ 
chlorosilane; the conversion of the volatile unimolecular SiHgO 
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into (SiHgO)^ is similar to that of SiHgINH into (SiHglNH)^, and 
affords a further example of the remarkable tendency towards 
polymerisation of substances which contain but few hydrogen atoms 
directly united to silicon. 

The behaviour towards gaseous hydrogen chloride is remarkable; 
mono-, di-, and tri-silylamines are smoothly and quantitatively 
transformed into monochlorosilane and ammonium chloride. With 
the solid polymeride, (SiHglNH)®, the action, SiH2;NH+3HCl4“ 
SiH 2 Cl 2 +NH 4 Cl, occurs more slowly and passes through several 
intermediate phases. The ready replaceability of the Si-N group 
by Si-halogen appears to be quite general with silicon compounds. 

H. W. 

The Solubility of Different Potassium Salts in Mixtures of 
Water and Alcohol. M. Pierrat {Compt rend., 1921, 172, 
1041—1043).—The solubility in aqueous alcohol of varying strengths 
at 14° and the electrical conductivity of solutions containing the 
same weight of salt in the same volume of water have been deter¬ 
mined for potassium hydrogen tartrate, potassium perchlorate, 
potassium platinichloride, potassium silicofluoride, and potassium 
cobaltinitrite. W. G. 

Decomposition of Sodium, Potassium, Ammonium, and 
Aniline Hydrogen Sulphates and Potassium Binoxalate and 
Tetraoxalate by Solvents. Th. Sabalitschka (Ber. Deut 
pharm. Gee., 1921, 31, 183—198).—^The crystallisation of aqueous 
solutions of potassium, sodium, ammonium, or aniline hydrogen 
sulphates results in the formation to a greater or lesser degree of 
the normal salt and the free acid. Thus pure potassium sulphate 
was deposited from a solution of pure potassium hydrogen sulphate, 
whilst a mixture of the normal and acid salts was obtained in the 
other cases. The addition of alcohol to an aqueous solution of 
sodium hydrogen sulphate caused the precipitation of the pure 
normal salt. The precipitate obtained in a similar way with 
ammonium hydrogen sulphate solutions contained 60—70% of the 
normal salt. The prolonged extraction of the dry hydrogen sul¬ 
phates with alcohol in a Soxhlet apparatus likewise resulted in the 
removal of an excess quantity of the acid, leaving a residue of the 
normal sulphates in the case of the potassium and sodium salts, 
and a mixture in the case of the ammonium and aniline salts. The 
extraction of potassium tetraoxalate with ether and alcohol resulted 
in a similar decomposition into free acid and a residue of binoxalate, 
the latter being unchanged by the further action of the solvents. 

G. F. M. 

Dissolved Gases in Glass. Edward W. Washburn, Frank 
F. Footitt, and Elmer N. Bunting {Univ. III. Bull. 18, 1920).—^AU 
varieties of glass contain dissolved gases which are evolved, with 
great effervescence and expansion of the glass, when the latter is 
heated at atmospheric pressure in a vacuum furnace and then 
suddenly connected to a large vacuum chamber. The amount and 
composition of the dissolved gas varies with the type of glass and 
conditions of manufacture. In three types of glass examined the 

16*—2 
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gases at N,T,P. measured 0*2 to 2*0 times the volume of the glass 
itself. Carbon dioxide, oxygen, and nitrogen (in varying amounts) 
were the chief constituents. The apparatus used is fully described 
and illustrated. [See also J. 8oc. Chem, Ind.^ 1921, June.] 

A. B. S. 

Positive-ray Analysis of Magnesium. A. J. Dempster 
{Science, 1920, 52, 659. Compare Physical Rev., 1918, 11, 316).— 
When a magnesium anode is heated to vaporise it slightly, three 
isotopes of atomic weight respectively 24, 25, and 26 appear in 
amounts proportionally 6:1:1, giving an average atomic weight 
of 24*375 as compared with the chemically determined value, 24*36. 

Chemical Abstracts. 

Electromotive Behaviour of Magnesium. 1. A. Smtts and 
R. Ph. Beck {Proc. K, Akad. Wetensch. Amsterdam, 1921, 23, 
915--dl6 ).—As a preliminary to the investigation of the electro¬ 
motive behaviour of magnesium and magnesium mercury alloys, 
which on the whole resemble aluminium and the aluminium mercury 
alloys in this respect (compare A., 1920, ii, 579, this vol., ii, 
371), the melting point^omposition diagram of alloys of mag¬ 
nesium and mercury has been determined over the whole range 
of compositions. The diagram indicates the presence of the com- 
pou^s MgHgg, MgHg, MggHgg, MggHg, MggHg, and possibly 
order to ascertain what corrections must be applied 
in the concentration for the mercury existing in the vapour phase, 
the vapour tension of the different mixtures up to 50% mercury 
has b^n determined using a glass spring indicator. The results, 
of which no details are given, indicate that up to this concentration 
the vapour tensions are very small, even at the melting point of 
theaUoy. J. F. S. 

The Theory of Smelting. II. Equilibria between Pairs 
of Metals and Sulphur. I. The System: Copper-Lead- 
Sulphur. W. Guertler and K. L. Meissner (Metall dh Erz, 
1921, 18, 145—152).—Tn a former paper it was shown by Guertler 
{ibid., 1920, 17, 192) that when sulphur is added to a mixture of 
copper and lead, cuprous sulphide is fost formed, then lead sulphide, 
and finally cupric sulphide, and these relations were shown on a 
triangular diagram. In this diagram the ternary system is divided 
into three partial systems, (a) Pb-Cu-CugS; {h) Pb-CuaS-PbS, 
and (c) CugS-PbS-S. Thermal and microscopic examination has 
now been made of a number of mixtures corresponding with points 
in each of these partial systems. Each pair of constituents in the 
first partial ternary system shows incomplete miscibility, and conse¬ 
quently an area of incomplete miscibility would be expected in the 
ternary system, with three separate phases. Actually only two 
layers are formed, the upper consisting essentially of cuprous 
sulphide, the lower being an emulsion of lead and copper in which 
the lead shows a pronounced tendency to liquate downwards. 
Through this emulsion formation, copper and lead can be made 
practically completely miscible by addition of 1—1*5% of sulphur. 
Addition of lead to the Cu-CugS system extends the miscibility gap. 
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In the partial system Pb-CugS-PbS, a miscibility gap extends 
almost up to the CugS-PbS line. In absence of free lead, that is, 
on the CugS-PbS line, there is no gap, but eutectic mixtures only 
are formed. In the third partial system, CugS-PbS-S, it was 
expected that the line PbS-CuS would correspond with a quasi- 
binary series of mixtures, but, owing to the dissociation of cupric 
sulphide into cuprous sulphide and sulphur on melting, equilibrium 
was established between lead sulphide, cuprous sulphide, and an 
apparently ternary crystalline phase. Mixtures richer in sulphur 
were not further investigated. E. H. R. 

Possibility of Separating Mercury into its Isotopic Forms 
by Centrifuging. J. H. J. Poole (Phil Mag., 1921, [vi], 41, 
818—822).—In a centrifuge running at 60,000 revolutions per 
minute a difference of density of mercury of 1J parts per 1000, due 
to separation of the isotopes, should be produced. With liquid neon, 
a difference of 10% should be obtained. J. R. P. 

The Physical Properties of Mercury. Alfred Schulze 
(Zeitsch, Metcdlkunde, 1921, 13, 105—113, 139—148).—review of 
the literature dealing with the determination of the magnitudes of 
the physical properties of mercury, grouped under the headings 
mechanical, thermal, electrical and magnetic, and optical. 

E. H. R. 

Action of Sodium Sulphide on Ferric Oxide. J. C. Witt 
(J. Amer, Chent. Soc., 1921, 43, 734—740).—^When ferric oxide is 
treated with an excess of sodium sulphide, a black, amorphous 
substance is formed. On removing most of the remaining sodium 
sulphide and adding water, a brilliant green solution is produced. 
The results obtained on studying the solution indicate that the 
colour is due to a colloid and not to a true solution of some iron 
compound. The exact composition of the disperse phase has not 
been determined, but apparently it contains neither sulphur nor 
sodium in chemical combination. The coUoid is reversible. It is 
precipitated by a relatively large amount of sodium sulphide, and 
is regenerated when the precipitating agent is removed. Sodium 
sulphide acts also as a protecting agent. The sol can only exist 
in the presence of a small amount of the sulphide. When the last 
trace is removed, cither by dialysis or by oxidation, the colloid is 
precipitated. By drawing air through the sol until the sulphide 
is oxidised to sulphate a new sol is prepared. This is brown in 
colour and apparently consists of colloidal hydrated ferric oxide. 
The iron compound is eventually precipitated, although it may 
remain coUoidal for a long time. The green sol contains less than 
0*07 gram of iron per litre, and cannot be dialysed in the presence 
of air. It is therefore exceedingly difficult to determine the exact 
composition of the disperse phase. J. F, S. 

The Constitution of Smalt. A. Duboin (Compt. rend., 1921, 
172, 972—^974).—Using the method previously described (A., 1892, 
1161, 1286), the author has produced deep blue cobalt compounds 
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simUar to smalt. The first had the composition KgOjCoOjSSiOa 
and the second the composition KCl,K 20 ,CoO, 4 Si 02 . W. G. 

The Introduction of Silicic Acid into the Nucleus of Com-* 
plex Compounds. Robert Schwarz and Hans BAtrscH [Bet., 
1921, 54, [jB], 802—813).—The idea has been occasionally ex¬ 
pressed that silicic acid is present in natural minerals, particularly 
those containing aluminium, in the complex form rather than as 
the simple silicate, but very little experimental evidence on the 
point has been brought forward. It is now shown, however, that 
silica very readily enters the cobaltammine complex, thus sup¬ 
porting the possibility of the hypothesis mentioned above. 

Chloropentamminocobalt chloride and hexamminecobalt chloride 
react smoothly and without formation of by-products when mixed 
with solutions of homogeneous, crystalline sodium silicate in per¬ 
fectly definite proportions and concentrations of solution. With 
the first-named, chlorotriamminotetrasilicatocobalt, 



is formed as a reddish-violet, neutral precipitate which when moist 
has plastic properties resembling clay. Under the microscope, it 
appears to be non-crystalline. It decomposes above 120®, with 
the formation of cobalt tetrasilicate : [Co(NH 3 ) 3 ClSi 4 O 0 ]=CoSi 4 O 9 + 
3 NH 3 +CI. It is stable towards water or cold, dilute hydrochloric 
acid, but is decomposed by the latter in boiling solution with 
quantitative separation of silicic acid. It is also decomposed by 
hot, concentrated sodium hydroxide solution. Under similar con¬ 
ditions, hexamminecobalt chloride give a mixture of silicatotetr- 
amminecobalt chloride, [Co(NH 3 ) 4 Si 409 ]Cl, and dlicatotetramminecobalt 
silicate, [Co(NH 3 ) 4 Si 307 ] 2 Si 03 . The former is most conveniently 
prepared by the use of a large excess of the luteo-chloiide and 
forms a yellowish-orange precipitate, very sparingly soluble in 
water. It is readily decomposed by ^lute mineral acids, or even 
by acetic acid, with complete elimination of silica and in this respect 
resembles the carbonato-complex salts. It decomposes when 
heated, with production of cobalt tetrasilicate. The latter is ob¬ 
tained when a relatively large excess of sodium silicate is employed, 
and is of particular interest, since it represents the first synthetic 
silicato-silicate. It is a yeUow powder. The analytical separation 
of the nuclear and acid silicic acid has not yet been accomplished 
and the distribution therefore appears at first sight to be arbitrary, 
but is justified by the behaviour of the two compounds described 
previously, in each of which the silicic acid accumulates in the 
nucleus and by the observation that simple metasilicates are in¬ 
variably formed by the action of sodium metasiUcate on metallic 
salts unless complex formation occurs. The behaviour towards heat 
also differs from that of the above compounds, which yield pure 
cobalt tetrasilicate, whilst this one gives a non-homogen^us, 
greyish-blue product. ’ 

The tendency of silicic acid to form complex compounds is particu¬ 
larly shown by the formation of the substance [Co(NH 3 ) 4 Si 409 ]OH a 



mOBOAKIO OHEMISTBY. ii. 405 

dull orange-yellow precipitate, instead of the silicate, [Co(NH 3 ) 0 ] 2 SiO 3 , 
by the action of the free fe^eo-base with dioxodisUoxane. 

The requisite pure sodium silicate is prepared by fusing the 
calculated quantities of sodium carbonate and powdered quartz 
in a platinum crucible at 1100 ° and allowing the product to cool 
very slowly. H. W. 

Action of Sodium Carbonate on Chrome Alum Solutions. 

L. Mbunier (J. Soc, Leather Trades Chem., 1921, 5, 103—111).— 
Chrome alum solutions undergo hydrolysis and the basic chromic 
salts so formed polymerise under the action of heat and more 
slowly on keeping. The neutralisation of the sulphuric acid formed 
by hydrolysis by the sodium carbonate, is accompanied by the 
liberation of carbon dioxide, and this is expelled from the solution 
by increase of temperature or agitation. The degree of ionisation 
of the carbon dioxide is influenced by the liqubr in which it is 
produced. Precipitation is due to the sodium carbonate acting as 
a neutralising agent and also as a coagulating agcbt on the colloidal 
solutions of the chromium hydroxide or the polymerised basic 
chromium salts. D, W. 

The Tempering of Brasses containing Tin. Lf:oN Quillet 
(Compt, rend., 1921, 172, 1038—1041).—The special constituent 
which occurs in brasses with tin, when the percentage of tin is 
sufficiently high, has the effect, when the tempering is such that 
this constituent goes into solution, of considerably improving the 
mechanical properties of the alloy. Thermal anomalies appear 
with the special constituent, which possesses the same transformation 
as the S-constituent of bronzes. This constituent dissolves at 350° 
in the ^-constituent of brasses. If the alloy contains lead, this 
does not disappear in the tempering. Tempering at 600° con¬ 
siderably improves alloys containing this constituent, there being a 
marked increase in the breaking strain, the resilience, and the 
hardness. W. G. 

Revision of the Atomic Weight of Antimony. Analysis of 
Antimony Bromide. H. H. Willard and R. K. McAlpine 
(J. Amer. Chem. Soc., 1921,43,797—818).—In an all-glass apparatus, 
three preparations of antimony were combined with bromine, the 
resulting product was twice distilled under a pressure of 5—10 mm. 
as long as gaseous materials could be removed, and then distilled a 
third time under a pressure of less than 1 mm. into a series of small 
bulbs which were sealed off as filled. From the time the pure dry 
materials were placed in the apparatus until the bulbs were broken 
under tartaric acid only inert gases came into contact with the 
preparation. The resulting product was analysed for bromine in 
two ways : first by finding the amount of silver equivalent to the 
sample in the usual way; secondly, by adding excess of silver 
nitrate, filtering, and weighing the silver bromide. The precauvions 
taken and the corrections applied include all those described within 
recent years for similar work. In eleven analyses a total of 46-76580 
grams of antimony bromide required 41*86463 grams of silver and 
formed 72*88245 grams of silver bromide. The ratios are 1*117074 
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and 0*641611, from which the respective values for the atomic 
weight of antimony would be 121*799 and 121*755. If for the ratio 
SbClo: 3AgBr, three samples are omitted, because in these cases the 
fused silver bromide did not give a clear mass, the weights would be 
35*69757 of antimony bromide to 55*63121 of silver bromide corre¬ 
sponding with an atomic weight of 121*767. The ratios of silver to 
silver bromide are 0*574413 and 0*574427, according to whether the 
imperfect silver bromide determinations are included or omitted. 
Baxter’s determinations of this ratio gave 0*57445. Averaging the 
volumetric results for the eleven samples with the gravimetric 
results for eight samples, the most probable atomic weight for 
antimony becomes 121*773 (Ag=107*880). J. F. S. 

Structure of Gold Amalgams as determined by Metallo- 
grapbic Methods. S. A. Braley and R. P. Schneider (J. 
Amer, Chem, 8oc,y 1921,43, 740—746).—^Freezing pointH3omposition 
curves have been constructed for gold amalgams of compositions 
varying between 8% and 95% of mercury and a phase diagram 
has been produced. It is found that in the system gold-mercury 
there are two eutectics and three compounds, namely, AugHg; 
AugHgj*, and AuHgi. The compound AugHg freezes at 490°, and 
forms a eutectic with the solid solution which freezes at 390°. The 
. eutectic has the composition 25 atomic% mercury. The compound 
AugHgg does not form a true eutectic with the compound AugHg. 
The compound AuHg 4 forms a concealed maximum at 100°. This 
concealed maximum is a break in the curve which is due to the 
decomposition of the compound AuHg 4 at its melting point into 
AugHgg and Hg. This compound forms a eutectic at —41° with the 
solution of gold in mercury. J. F. S. 


Mineralogical Chemistry. 


Cesarolite, a New Mineral. H. Buttobnbach and C. Gillet 
{Ann. Soc. Gdol. Bdg., 1920, 43, Bull, 239—241).—Small globules 
aggregated as friable, spongy masses of a steel-grey colour and 
resembling coke in appearance occur in cavities in galena from 
Tunis. D 5*29. The mineral is soluble in hydrochloric acid with 
evolution of chlorine. Analysis gave : 

Other 

Pb. MnO. HjO O. Fe. Al. metals. NagO. Insol. Total. 

36*29 42*65 3*30 13*26 0*49 0*79 0*36 0*18 0*76 98*07 

Nitric acid extracts only a small part of the manganese (MnO 
3*35%), and assuming this to be present as hausmannite the formula 
is deduced as Pb0,3Mn02,H20. This is a salt of the acid H^MuoOg, 
analogous to romancohite. L. J. S. 

Minerals from the Limestone Quarries of Pargas, Finland, 

Aarne Laitakari (Bull. Comm. G4ol. Finlande, 1921, no. 54, 
1—114).—A detailed account is given of several crystallised minerals’ 
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occurring in crystalline limestone, for which this locality is famous. 
Analyses are given of the following: Oligoclase as colourless, tabular 
crystals; the optical extinctions and D correspond with the com¬ 
position Ab^^An ^; anal. I by P. Eskola. Diopside as black crystals; 
anal. II corresponds with 86 % of the molecule Ca(Mg,Fe)Si 2 O 0 ; the 
optical constants are given. Amphibole (var. pargasite), anal. 
Ill—V of crystals of tlnee types, III and IV black and V green: 
the optical constants are given for each and plotted against the 
composition. The formulae hitherto proposed for amphibole are 

SiO,. TiO,. A1,0*. PejO*. FeO. OaO. MgO. X,0. Na,0. H,0. F. Total. Sp.gr, 

I.. 59-67 — 26-C6 0-27 — 6-61 — 1-84 6-47 — — 99-81 2*663 

II.. 49-70 0-43 1-73 4-76 10-61 22-67 9-61 0-19 0-43 0-13 — 100-06 3-42 

III. . 42-06 0-91 12-60 1-60 11-61 11*86 13-48 1-90 1-97 0-48 1*82 99-41 8-189 

IV. . 43-90 0-70 12-52 0-38 6-95 12-69 18-91 1-80 1-34 0-61 2-29 99*63 8-186 

V.. 48-10 0-10 11-06 0-67 1-65 12-60 20*60 1-24 2*64 0*82 1-90 100*37 3-069 

VI.. 17-6 — 39-6 trace — 13-0 21*6 ~ — 8-1 — 99-9 3*093 

discussed, and none of them found to agree closely with the new 
analyses; possibly certain constituents are presen^) in solid solution. 
Material heated for two hours at 1000® (/. e., about 100® below the 
melting point) lost 0-30%, but suffered no essential change in its 
optical characters. Clintonite (A. Laitakari, Teknikern, Hddngfors^ 
1918, 13) occurs as colourless to pale-green mica-like crystals; anal. 
VI. Massive lollingite gave on analysis by E. Ingman : 

As. S. Fe. Co. Ni. SiOj. Total. Sp. gr. 

6308 3*42 28*96 1 * 22 ' 0*29 0*45 97*41 7*276 

Partial analyses are also given of garnet and apatite. 

L. J. S. 

Augite from Nishigatake, Japan. Ryoichi Ohashi (Min, 
Mag,, 1921, 19, 173—180).—^A detailed crystallographic and optical 
description is given of olive-green to black crystals of augite found 
loose in decomposed basalt. Analysis gave : 

SiOg. TiOj. AljOj. FegOs. FeO. CaO. MgO Total. Sp. gr. 

61*37 0*58 5*24 2*02 2*96 21*68 16*94 100*69 3*338 

corresponding with 74*6% of the diopside molecule, CaMgSLOe. 

L. J. S. 

Formation and Constitution of Kaolin. Victor J. Bbrnaola 
(Anal, 8oc, Quim, Argentina, 1920, 8, 392—400).—^A theoretical 
discussion of the mode of formation of kaolin and the supposed 
occurrence of crystalline particles associated with it. Assuming 
kaolin to be formed by the removal of sodium, potassium, or calcium 
silicates from felspars by solution, the formation of crystals is 
excluded and the crystaUine forms observed are merely pseudo- 
morphs after felspars. The porous character of kaolin particles 
imphed by its origin as a metasomatic product from felspars would 
account for the plastic properties of clays. G. W. R. 

The Meteorites of Mount AyUfi, Simondium, Adare, and 
Ensisheim. G. T. Prior (Min, Mag,, 1921, 19, 163—172).—The 
meteoric iron of Mount Ayliff, Griqualand East, South AWca, was 
found some time previous to 1907 and weighed about 30 lb. Etched 
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surfaces show it to have the structure of a coarse octahe^te. Analysis 
of a portion free from inclusions of graphite and troilite gave : 

Fe. Ni. Co. S. P. C. Total. 

91-73 6*59 0-69 0*12 0*12 0*51 99*76 

Another specimen of the Simondium, Cape Colony, meteorite 
(A., 1910, ii, 315; 1918, ii, 326) showed on polished surfaces residual 
grains of unoxidised metal, analysis of which yielded: Ni, 23*79; 
silicates, 5-67; Fe(+Co) by diff., 70-54. This meteorite is thus 
rich in nickel, with Fe: Ni about 3; it is still classed with the 
mesosiderites. 

With the idea of testing the theory (A., 1916, ii, 633) that the 
ratio of MgO: FeO in the ferromagnesian silicates of meteorites 
varies directly with the ratio of Fe: Ni in the nickel-iron, the 
following new analyses were made of two meteorites, one (Adare, 
Co. Limerick; fell Sept. 10, 1813) containing a large amount of 
iron poor in nickel, and the other (Ensisheim, Alsace; fell Nov. 16, 
1492) a small amount very rich in nickel. From detailed analyses 
of the portions attracted and unattracted by a magnet and of the 
silicate portions soluble and insoluble in hydrochloric acid, the 
bulk-analyses are deduced, I for Adare, II for Ensisheim. 

Nickel-iron. Troilite. 


Fe. Ni. Oo'. Fe. S. RiO,. A1,0,. Cr,0,. PeO. 

1. 16-81 1-51 0-12 3-57 2-03 36-88 1-50 0-59 9-94 

1. 2-61 0-72 0-06 4-18 2-41 40-00 1-90 0-34 18-05 

MnO. NiO. OaO. MgO. Na,0. K,0. HjO. P,0,. Total. 

1. 0-15 0-10 1-86 23-32 0-95 0-14 0-68 0-27 100-51 

II. 0-30 0-4G 2-04 25-14 0-94 0-12 0-27 0-26 99-70 


The corresponding mineralogical composition is for I: felspar, 
7-52; chromite, 0*87; apatite (merrillite ?), 0*63; bronzite (in which 
MgO: FeO=about 5), 33-83; olivine (MgO: FeO=about 4), 32-64; 
nickel-iron (Fe: Ni=H), 18*46; troilite, 5-60%; and for II: felspar, 
9-32; chromite, 0*51; apatite (merrillite?), 0*59; hypersthene 
(MgO:FeO=3), 23*64; olivine (MgO:FeO=2|), 55*03; nickel-iron 
(Fe: Ni=3J), 3*29; troilite, 6*59%. L. J. S. 


Meteoric Stone of Crumlin, Co. Antrim. Sir Lazarus 
Fletcher, with analysis by G. T. Prior (Min, Mag., 1921, 19 , 
149—162).—This stone weighing 4239 grams, T> 3*553, was seen to 
fall on September 13, 1902, at Crosshill near Crumlin. A detailed 
account is given of the circumstances of the fall. Analysis I (by 
L. F.) of the silicate portion soluble in hydrochloric acid corresponds 
with an olivine 3 Mg 2 Si 04 Fe 2 Si 04 . The bulk-analysis II (by G. T. P.) 
gives the mineralogical composition : felspar, 10-38; chromite, 0-87; 
ilmenite? (FeTiOg), 0-32; apatite?, 0-59; pyroxene (in which 
MgO : Fe=about 5), 30-15; olivine (MgO : FeO=3), 43-67; nickel- 

•_- XT* rt\ o na . x_'lix- i- 


I. 

II. 


IT, 


=about 7), 

8-98; 

troilite 

. 5-25%. 

SiO,. 
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FeO. 

MdO. 
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0-33 
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K,0. 
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Ni. 
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7*75 
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0-08 


OaO. 
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MgO. Total. 
37*06 199*72 

26*86 — 


Troilite. 


S. Total. 
1-91 100-22 
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Microscopical examination of thin sections shows that the stone 
may be classed as a grey hypersthene- (to bronzite-) chondrite. 

L. J. S. 


Analytical Chemistry. 


The Importance of Adsorption in Analytical Chemistry. 
IX. Glasswool as a Filter Material. I. M. Kolthoff 
(PJmrm. Weekhlad, 1921, 58, 463—471).—^Water and alkali attack 
glasswool slowly, hydrochloric acid more quickly, the effect increas¬ 
ing with the concentration of the acid. At the ordinary tempera¬ 
ture, salts of metals and of the alkaloids are taken up very slowly, 
but at higher temperatures the speed is greatly increased. The 
effects appear to be due to the alkaline character of the glasswool, 
and are independent of the concentration of the salts, so that for 
very dilute solutions the loss may become relatively very great, 
especially where warm solutions are filtered through the material. 

S. I. L. 

Guanidine Carbonate as a Standard j^ali. A. H. Dodd 
{J. Soc, Chem, Ind., 1921, 40, 89— 90t). —‘Guanidine carbonate, 
prepared from dicyanodiamide, is readily obtained in a pure state 
by precipitating it from its aqueous solution with alcohol; it is 
non-hygroscopic, and the author recommends it for use in stan¬ 
dardising acid solutions. W. P. S. 

Colorimetric Estimation of Hydrogen-ion Concentration 
of Small Amounts of Fluid. Lloyd D. Felton (J, Biol. Chem., 
1921, 46, 299—305).—One drop of the fluid is mixed on a porcelain 
plate with one drop of an indicator solution, and the colour is 
compared with that of similar mixtures made from buffer solutions 
of known Ph- order to get approximate results rapidly over a 
fairly wide range, Clark and Lubs's indicators were employed, 
mixed in pairs; for instance, thymol-blue and bromophenol-blue 
for Pn 1*2—4*6 and methyl-red and bromothymol-blue for Pji 
4-6—7-6. G. B. 

Estimation of the Hydrogen-ion Concentration of Potable 
Water. I, M. Kolthoff (Zeitsch. Nahr.-Oenusam., 1921, 41, 
112—122).—^A method is described in which the hydrogen-ion con¬ 
centration is estimated colorimetrically, using Neutral-red as the 
indicator, comparison being made with acid and alkaline solutions 
of the same indicator contained in graduated wedge-shaped tubes 
and standardised previously against a buffer mixture of known 
hydrogen-ion concentration. The total carbon dioxide content of 
the water may be calculated from the hydrogen-ion concentration 
and the hydrogen carbonate content. W. P. S. 
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Detection of Hydrochloric Acid in the Presence of Hydro- 
bromic Acid and Hydriodic Acid. 6. 6. Longinssou and 
GABRiBiiA Chabobski (BulL Acad, Sci, Roumaine, 1920, 6 , 122— 
124).—A small quantity of the dry mixed salts is heated in a test- 
tube with a mixture of two parts of ethyl alcohol and one part of 
concentrated sulphuric acid, a funnel containing a filter-paper 
moistened with silver nitrate solution being placed in an inverted 
position over the mouth of the test-tube. The hydrochloric acid 
evolved is absorbed by the silver nitrate; the hydrobromic acid 
is decomposed partly and yields ethyl bromide and dibromoethane, 
whilst the hydriodic acid is decomposed almost completely. The 
greater part of the iodine remains in the solution, but a small 
quantity volatilises and is absorbed by the filter-paper, but remains 
insoluble when the silver chloride is dissolved in ammonia. If the 
heating is continued after all hydrochloric acid has been expelled, 
the bromoethanes and iodine are evolved and may be collected by 
holding a beaker moistened with water over the test-tube; the 
beaker is then rinsed out and the solution treated with carbon 
disulphide and chlorine-water. The latter is added until the violet 
coloration due to the iodine disappears, when the brown coloration 
of the bromine remains. If nitrates are present in the original 
mixture, diphenylamine should be added to the sulphuric acid used 
in the test. W. P. S. 

Electrometric Tltratiox^ of Hypochlorous Acid. W. T>, 
Treadwell (Hdv. Chim, Acta, 1921, 4, 396—405).—The influence 
of acidity and alkalinity on the titration of hypochlorous acid with 
arsenious acid and with potassium iodide has been investigated. 
In either case, electrometric titration furnishes a highly exact and 
trustworthy indication of the end point. [Compare J. Soc, Chem, 
Ind,y 1921, 387a.] T. H. P. 

lodometric Studies. I. The Estimation of Iodine by 
Titration with Sodiiun Thiosulphate. Bohdan Kohler (Chem. 
Listy, 1920, 14, 137—140, 195—199).—In titrating iodine in acid 
medium with sodium thiosulphate the presence of a large excess 
of iodine ions may cause an indefinite end point. More than the 
theoretical amount of the thiosulphate is required because a portion 
is used up in a secondary reaction with hydriodic acid. To limit 
the ionic concentration of the iodine the use of potassium thio¬ 
cyanate instead of potassium iodide is recommended as an aid in 
dissolving the iodine (see Bruhns, A., 1920, ii, 773). When using 
this salt, a minimum acidity of 0’5A is required. The titration 
of iodine with sodium thiosulphate produces tetrathionate quan¬ 
titatively even in very acid solutions (6AHC1) if the ionic concen¬ 
tration of the iodine is kept at a minimum. If potassium thio¬ 
cyanate is used, the titration can be conducted in the presence of 
air, since the concentration of iodine is so low that the error due 
to its oxidation may be considered negligible. 

Chemical Abstracts. 
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Estimation of Iodic Acid and Silver by Electrometric 
Titration. W. S. Hbndbixson (J.. Amer, Chem. Soc.^ 1921, 43, 
868—860, Compare this vol., ii, 273). —^The estimation of iodates 
and silver by the electrometric method previously described has 
been investigated. It is shown that iodate may be accurately 
estimated by reducing it with an excess of a known iodide solution 
in dilute sulphuric acid and titrating the excess with potassium 
permanganate electrometrically. Iodide can be titrated directly 
with iodate in dilute sulphuric acid solution by the electrometric 
method. Hydrochloric acid may not be substituted for sulphuric 
acid except within very narrow limits of concentration in the 
estimation of iodide with either potassium permanganate or iodate. 
These estimations may be made in the presence of chloride not 
exceeding about 0*1 j/V or in the presence of nitric acid of higher 
concentration if it contains only traces of nitrous acid. Silver may 
be accurately estimated electrometrically with pure iodide and 
permanganate solution. Pure silver may be used as a standard 
in determining the values of both iodide and permanganate. 

J. F. S. 

Assay of Fluorides. Modification of Starck and Thorin’s 
Method. Eduardo D. GabcIa (Anal. Soc. Quim. Argentina, 
1920, 8, 321—324).—Starck and Thorin’s method (A., 1912, ii, 295) 
for the estimation of fluorides »,in aqueous solution is modifled, 
whereby the excess of calcium in the filtrate from the mixed pre¬ 
cipitate of calcium oxalate and calcium fluoride is estimated volu- 
metrically. Knowing the amount of calcium required for the 
calcium oxalate, the amount of calcium fluoride and, hence, the 
percentage of fluorine in the original solution, is obtained. In¬ 
soluble fluorides are first fused with silica and sodium carbonate. 
After treatment of the mass with water, silica is removed by 
ammonium carbonate and fluorine estimated as above. 

6. W. R. 

Nitrogen Titratable by the Kjeldahl Method. W. Mestrezat 
and (Mlle) Marthe Paul Janet (Bull. Soc. Chim. Biol., 1921, 3, 
105—130).—A review with bibliography. G. B. 

Detection of Nitric Acid. G. G. Longinescu and Gabriela 
Chaborski (Bull. Acad. Sci. Roumaincy 1920, 6, 176—178).—^The 
characteristic odour of nitrobenzene is obtained when a nitrate is 
heated with a few drops of benzene and concentrated sulphuric 
acid; if bromides or iodides are also present, it is necessary to 
neutralise the heated mixture with sodium hydroxide before the 
odour of nitrobenzene can be noticed. W. P. S. 

Estimation of Inorganic Phosphate in Urine by Alkali- 
metric Titration. Cyrus H. Fiske (J. Biol. Chem., 1921, 46, 
285—296).—^The author calculates a titration curve for centimolar 
mono-potassium phosphate (acid or alkali % plotted against Ph) 
and applies this to the determination, A volume of urine containing 
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2—7 mg. of inorganic phosphorus is precipitated with magnesium 
citrate and ammonia; the precipitate is collected in a glass tube 
containing a paper pad, is then dissolved in excess of acid, and 
titrated with .^^/10-alkali hydroxide and methyl-red until the 
colour matches that given by a standard acetate mixture. 

G. B. 

Electrically Heated Arsenic Reduction Tube. K. Zwick- 
NAGL (Ohem, ZeiL, 1921, 45, 418).—The tube is of the usual shape 
used with the Marsh apparatus, but the portion which is heated 
is flattened so that the passage for the gases is about 2 mm. wide; 
the latter are thus brought into closer contact with the heated wall 
of the tube. The heating is effected by a resistance wire wound 
round this part of the tube. W, P. S. 

Clinical Method for the Quantitative Estimation of Potass¬ 
ium in Small Amounts of Serum. Benjamin Khameb and 
Frederiok F, Tisdall (J. Bioh Chem,, 1921, 46, 339—349).—The 
sodium cobaltinitrite method (A., 1920, ii, 268) can be used directly 
on undiluted serum without ashing; the precipitate is oxidised 
with excess of permanganate, excess of sodium oxalate is added, 
and this is titrated back with permanganate. One c.c. of serum 
is required; the error does not exceed 5% of the total potassium 
present; added potassium is recovered quantitatively. G. B. 

New Methods for the Estimation of Potassium and Aim- 
monium. 0. Arrhenius {Medd. K. Veteriskapsakad, Nobd- 
Inst.y 1920, 4, No. 6,1—5).—Potassium is determined in soil analysis 
as follows. The material is freed from all metals except sodium 
and potassium, the solution made up to 15 c.c., acidified with 
5 c.c. of glacial acetic acid, and cooled to 0°. Five c.c. of freshly 
prepared 10% sodium cobaltinitrite solution prepared according 
to Biilmann’s description (A., 1900, ii, 624) are added and the 
precipitate is allowed to settle in the cold for about twelve hours. 
Most of the clear solution is decanted off and the precipitate trans¬ 
ferred to centrifuge tubes with capillary stems. The last traces of 
precipitate are washed into the tubes with a little mother-liquor. 
The tubes are centrifuged until the height of the precipitate in the 
capillaries becomes constant. The height is read off by a scale on 
a mirror and compared with standards. The estimation of 0*01— 
0*02 mg. of potassium in 20 c.c. of solution is possible. The results 
are not affected by relatively large amounts of sodium salts. 

The method of Folin and Macallum (A., 1912, ii, 683) for the 
estimation of ammonium is not accurate unless a saturated salt 
solution is used to suspend the soil. A solution of 0*5 gram of 
sodium sulphate and 2 c.c. of water is prepared in a test-tube. The 
weighed sample of soil is added and vigorously shaken. One to 
two c.c. of saturated sodium hydroxide solution are added and a 
few drops of petroleum. The tube is connected with an absorption 
flask containing standard acid, and air is aspirated through the 
solution to cany over the ammonia, A slow stream of air is used 
at first, but is increased later and continued for fifteen to twenty 
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minuteH. The sample should not contain more than 1 mg. of 
ammonia. Higher nitrogen compounds are not attacked, but 
adsorbed ammonia is recovered. J. R. P. 

The Estimation of Sodium in Blood. Edward A. Dois y and 
Richard D. Bell (J. BioL Chem,, 1921, 45, 313—323).—The 
method devised by Ball (Trans., 1910, 97, 1408) may be modified 
for work with blood. The modifications are described in detail, 
and the estimation may be gravimetric, volumetric, or colorimetric. 

J. C. D. 

Water Analysis. L. W. Winkler (Zeitsch. angew, Ghem,, 
1921, 34, 143).—Directions are given for the estimation of hard¬ 
ness, and of calcium and magnesium in water. Soap solution for 
use in the estimation of hardness may be prepared by neutralising 
palmitic acid or oleic acid with potassium hydroxide, propyl alcohol 
being used as the solvent. W. P. S. 

The Volumetric Estimation of Zinc. I. M. Kolthoff and 
J. C. VAN Duk {Pharm, WeelMady 1921, 58, 538—553).—^The 
estimation by titration with acid is simple, but does not give 
good results, owing to the precipitation of basic salts instead of 
zinc hydroxide. The estimation may be carried out indirectly by 
pas*sing hydrogen sulphide into the solution for thirty minutes in 
presence of ferrous salts, and titrating the liberated acid with borax, 
but accurate results are obtained only under narrow conditions of 
concentration of the zinc and iron. 

Treadwell’s titration with potassium cyanide in presence of 
ammonium salts gives good results, the ammonium salt apparently 
causing the zinc cyanide to separate in a colloidal form which dis¬ 
solves readily in the excess of cyanide. The mercury double 
thiocyanate method, however, gives the best results, but chlorides 
must be absent. An excess of the thiocyanate solution, prepared 
from 1 mol. of mercuric nitrate and 4 mols. of potassium thiocyanate, 
is added to the zinc solution, the whole made up to a known volume 
and filtered, and the excess determined in an aliquot part by means 
of mercuric nitrate in presence of iron alum. If the concentration 
of the zinc is below O-OIA, the solution must be left a day before 
filtering. S. I. L. 

Separation of the Metals of the Second Group. 6 . G. 

Longinescu and G. P. Theodorescu {Bull. Acad. Set. Roumaine, 
1920, 6, 159—164).—The precipitated mixed sulphides are heated 
with 10% ammonium carbonate solution, which dissolves the arsenic 
sulphide; the insoluble sulphides are then dissolved in hydro¬ 
chloric acid with the addition of potassium chlorate, the solution 
is diluted, and the lead chloride separated by filtration. The 
filtrate is treated with sodium carbonate, then with sodium hydr¬ 
oxide, heated, and filtered. The insoluble portion contains the 
mercury, copper, bismuth, and cadmium, whilst the filtrate con¬ 
tains the tin, antimony, and a small quantity of lead. The precipi¬ 
tate is dissolved in hydrochloric acid, and the solution rendered 
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ammoniacal; mercury and bismuth are precipitated and the copper 
and cadmium remain in solution, and these four metals may then 
be separated and identified in the usual way. The filtrate con¬ 
taining the tin, etc., is treated with sulphuric acid to precipitate 
the lead, and, after the lead sulphate has been separated by filtration, 
the tin and antimony are identified in the filtrate. W. P. S. 

Trihalogen-Methyl Reactions. III. The Use of the Silver 
Cathode in Electro-deposition of Copper. Howard Waters 
Doughty and Benjamin Freeman (J. Amer. Chem, 8oc.y 1921, 43, 
700 —704. Compare A., 1918, i, 57; A., 1919, i, 513).—The authors 
describe a method for the removal of the copper deposit formed on 
silver cathodes used in the electro-deposition of this metal. It is 
shown that an ammoniacal solution of ammonium trichloroacetate 
dissolves copper, cadmium, and zinc with great ease; it dissolves 
nickel very slightly, but has no action on silver. In the case of 
copper, the reaction is strongly exothermic, as is shown by the 
folloAving example. To a cold solution of 32 grams of trichloro¬ 
acetic acid in 100 c.c. of ammonia (DO-90), 19 grams of copper 
foil were added. The metal was entirely dissolved in six minutes, 
and the temperature rose from 13® to 105® during the process. 
The silver electrode is cleaned before use by placing in contact with 
pure tinfoil in boiling 10% sodium hydroxide solution until quite 
bright. It is then washed with dilute hydrochloric acid, then with 
dilute aqueous ammonia, and finally with distilled water. It is 
rinsed with alcohol, the alcohol ignited, and allowed to burn 
off. The electrolysis of copper from nitric acid solution is carried 
out just as is customary when a platinum cathode is used, except 
that the current must be switched on before the silver cathode is 
placed in the solution. After the final weighing, the cathode is 
placed in a wide-mouthed stoppered bottle filled with a 10% solution 
of trichloroacetic acid in aqueous ammonia (1 part of ammonia 
D 0*90 and 1 part of water). The copper is removed in about ten 
minutes, the cathode is then washed and dried as described above. 
Instead of using trichloroacetic acid, chloroform or carbon tetra¬ 
chloride may be employed, but in this case the ammonia solution 
must be made from 1 part of ammonia D 0*90 and 1 part of alcohol. 
If carbon tetrachloride is used, care must be taken to ascertain that 
it contains no sulphur compounds. The reaction with both carbon 
tetrachloride and chloroform is much slower than that with trichloro¬ 
acetic acid. J. F. S. 

Estimation of Iron by the Cupferron Method. G. E. F. 

Lundbll (J. Amer. Ghem, Soc., 1921, 43, 847—851).—^The estima¬ 
tion of iron by cupferron has been investigated. It is shown that 
the precipitation of iron by cupferron is quantitative in hydro¬ 
chloric or sulphuric acid solutions containing as much as 20% by 
volume of either acid. The cupferron precipitate of iron is not 
dissolved by cold dilute hydrochloric acid (1:9) wash-water. 
Ammoniacal wash-waters, which need rarely be employed, may 
cause losses. These are always indicated by the formation of 
turbid filtrates. Crystal-clear filtrates and washings are absolutely 
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essential in accurate estimations of iron by the cupferron method. 
Oupferron precipitates of iron occasionally exhibit the tendency to 
creep through the filter. Consequently, when the filtrate or wash- 
water is even opalescent, the need for such corrective treatments 
as refiltration or digestion in the cold followed by refiltration is 
indicated. J. F. S. 

Estimation of Iron in Wines. L. Mathieu {Ann, Chim, 
anal., 1921, 3, 106, Compare Malvezin and Rivilland, this voL, 
ii, 351).—^If the ash of the wine is dissolved in 10% sulphuric acid 
and the solution oxidised by heating with a drop or two of nitric 
acid, the iron may be estimated colorimetrically by means of 
potassium thiocyanate. This method is trustworthy and sensitive. 

W. P. S. 


(I-) 

NaOgSl^^^^SOaNa 


(II.) 


fYVo 

NaOaSYs^^OaNa 


NitrosO“R~Salt. A New Reagent for the Detection of 
Cobalt. H. S. van Klooster (J. Amer. CJiem^ Soc., 1921, 43, 
746—749). —The methods of preparation and uSe of a reagent for 
the detection of cobalt are described. The reagent is prepared by 
dissolving 35 grams of pure R-salt (sodium P-naphthol-3 : 6-di- 
sulphonate) in 400 c.c. of water, acidifying with 10 c.c. of hydro¬ 
chloric acid (D 1-19), cooling to 8— 10°, and running in 7*2 grams 
of sodium nitrite in 20 c.c. of water drop by drop in the course of 
thirty minutes. The solution must be continuously stirred, and 
after a time an orange-yellow precipitate begins to form. The 
thick paste eventually formed is filtered and the cake obtained 
worked up with water and again filtered and washed with water 

and alcohol. The 
I, compound is either 

a nitroso-com- 
pound (I) or an 
oximino-com- 
pound (II); it has 
a golden-yellow colour and crystallises from water in fan-shaped 
crystals. 2-6 Grams dissolve in 100 grams of water at 18°. It 
is very stable, and may be kept indefinitely; its aqueous solu¬ 
tion is also quite stable when kept in stoppered bottles. It 
forms a green compound with ferrous salts, a brownish-yellow 
compound with nickel salts, and a deep red dye with cobalt 
salts which has the composition (CioH508NS2Na2)3Co. The form¬ 
ation of this red dye serves as a very sensitive test for cobalt, 
although the presence of nickel and other metals which form 
coloured ions affects the sensitiveness, but if the test is con¬ 
ducted as follows 1 part of cobalt in 200 parts of nickel can be 
detected readily. To 2 c.c. of a dilute solution of the salt to be 
tested (1*5—2 grams in 100 c.c. of water) is added 1 gram of 
sodium acetate and 2 c.c. of nitroso-R-salt solution (0*5 gram in 
100 c.c. of water). The liquid is boiled over a small fiame, and 
after the gradual addition of 1 c.c. of nitric acid (D 14) the boiling 
is continued for at least one minute. A permanent change in 
colour toward red indicates the presence of cobalt. The colours 
produced by the other metals are destroyed by the nitric acid. 
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It is essential that the original solution should not be acid, for 
this retards and may prevent the formation of the red coloration. 

J. F. S. 

Estimation of Tin in Cassiterite. H^!BCules Corti (Amh 
-4550C. Qulm, Argentina^ 1921, 9, 44—53).—The method proposed 
is a modification of that of Fresenius. The material under 
examination is fused with a mixture of sulphur and sodium car¬ 
bonate. The fused mass is extracted with water, and stannic 
sulphide precipitated by dilute hydrochloric acid. The stannic 
sulphide is dissolved in strong hydrochloric acid and after elimina¬ 
tion of hydrogen sulphide, hydrated stannic oxide is precipitated 
by addition of ammonia solution. This is collected and, after 
drying and ignition, weighed as stannic oxide. [See further J. 8oc. 
Chem, Ind,, 1921, June.] G. W. R. 

The Chemical Examination of Antimony Sulphides. A. 

VAN Rossbm and P. Dekker {India-rubber J., 1920, 60, 906).— 
The estimation of free sulphur in antimony sulphides by extraction 
with organic solvents is impracticable, owing to the instability of 
the pentasulphido. In the absence of the trisulphide, the reaction 
SbgSg+GHCl—2SbC]37|-3H2S+2S is employed, the amount of 
hydrogen sulphide liberated being a measure of the antimony 
pentasulphide; the residual sulphur less that produced in the 
reaction is the free sulphur present in the sulphide. Weber’s 
method of estimation of free sulphur is untrustworthy unless barely 
ammoniacal solutions are employed. The methods of Weber and 
Sweet and of Repony for the estimation of moisture and water of 
crystallisation are revised. Chemical Abstracts. 

Electrolytic Estimation of Gold and its Separation from 
Copper, Palladium, and Platinum. W. D. Treadwell {Helv. 
Ghim, Acta, 1921, 4, 364—374).—Gold may be electrolytically 
deposited, rapidly and quantitatively, from solutions of its chloride 
containing acetate; this method admits of the separation of gold 
from copper, palladium, and platinum. The readiness with which 
palladium is attacked in comparison with platinum when subjected, 
in hydrochloric acid solution, to anodic polarisation serves as a 
means for the approximate estimation of the palladium content of 
a precipitate composed of a large proportion of palladium and of 
a little platinum. T. H. P. 

Combustions with Tellurium Dioxide. Th. R. Glauser 
(Zeitsch. angew. Chem., 1921, 34, 154—155; 157—159; 162—163. 
Compare A., 1914, ii, 216).—^A further description of the use of 
tellurium dioxide in the determination of carbon and nitrogen by 
combustion. In the case of ferrosilicon, carborundum, etc., the 
reaction is very slow and for such substances lead oxide, or a 
mixture of lead oxide and tellurium dioxide, should be used. 

W. P. S. 

Examination of Urine containing Pentoses. Ed. Justin 
Mueller (J. Pha/rm, Ghim,, 1921, 23, 317—321).— k uriue exq^piined 
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by the author was optically inactive, but reduced Fehling’s solution, 
and when heated with hydrochloric acid yielded reactions for 
furfuraldehyde when tested with orcinol or phloroglucinol; pentoses 
were evidently present. Attention is directed to the fact that the 
presence of scatole or indoxyl pigments in urine interfere seriously 
with the above tests for furfuraldehyde. W. P. S. 

The Estimation of Blood Siigar. Eric Ponder and Laurence 
Howie {Biochem, J., 1921, 15, 171—174).—A micro-method for 
the estimation of sugar in blood is described, which is based 
on the method of FoUn and Wu (A., 1919, ii, 308). The use of 
the torsion balance is avoided by measurement of the blood in a 
0'2 c.c. pipette. C. R. H. 

The lodometric Estimation of Copper and it^ Use in Sugar 
Analysis. I. Equilibria in the Reaction between Copper 
Sulphate and Potassium Iodide. P. A. Shajfer and A. F. 
Hartmann (J. Biol, Chem,, 1921, 45, 349—364).-^Both cupric and 
cuprous salts may be estimated by means of the reversible reaction 
with iodine Cu++ +21 ^ Cu+ +I 2 . The position of equilibrium has 

been determined for the reaction between copper sulphate and 
potassium iodide at ratios of from 1 to 10 of iodide to 1 of sulphate. 

For determination of cupric salts, potassium iodide must be 
added to give a final concentration of about 0*25 M, 

For the estimation of cuprous salts, the solution must be so 
diluted that the final concentration of copper and iodide does not 
exceed about 5 millemolar proportions each. 

The conditions found empirically by Gooch and Heath for cupric 
salts (A., 1907, ii, 720) and by MacLean (A., 1916, i, 613) and 
Scales for cuprous salts (A., 1916, ii, 117) comply with these 
requirements. J. C. D. 

The lodometric Estimation of Copper and its Use in Sugar 
Analysis. II. Methods for the Determination of Reducing 
Sugars in Blood, Urine, Milk, and other Solutions. P. A. 

8haffer and A. F. Hartmann (J. Biol. Chem., 1921, 45, 365—390). 
—Methods are outlined whereby the lodometric estimation of cupric 
or cuprous salts under the conditions laid down in a previous study 
(see preceding abstract) may be applied to the estimation of sugars 
in biological fluids. J. C. D. 

The lodometric Estimation of Sugars. Julian Levett 
Baker and Henry Francis EyERARD Hulton {Biochem. J., 1920, 
14, 754—766).—The authors confirm the opinion of Judd (A., 1920, 
ii, 395) that the method of Willstatter and Schiidel (A., 1918, ii, 337) 
gives good results. Certain practical details are given. It is 
essential that the reacting solutions should be mixed in the order 
sugar, iodine, alkali. The time required for the oxidation may be 
reduced to three or five minutes without affecting the accuracy of 
the method. Normal values were obtained with lactose, which 
does not support the suggestion of Judd that this sugar is first 
hydrolysed, and that both the dextrose and galactose molecules 
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are oxidised. The method was applied to the analysis of the 
products of the action of diastase on starch, and it was found that 
iodine does not differentiate between free maltose and that sup¬ 
posed to exist as “ maltodextrin.” When starch conversion pro¬ 
ducts are fractionated with alcohol, the iodine values agree with 
the apparent maltose content as found by Fehling's solution. 

J. C. D. 

Inversion-constants for the Clergei-Herzfeld Method. Fb. 

Herles {Z. Zuckerind. Cechoslov., 1921, 45, 223—226).—^Herzfeld’s 
well-known formula, giving the inversion-constants for different 
concentrations of sucrose hydrolysed under the Clerget-Herzfeld 
conditions, has been confirmed and extended to include corrections 
for errors arising from the presence of mineral matter in molasses 
and from the use of basic lead nitrate (Herles's reagent) for clarifica¬ 
tion. J. H. L. 

Estimation of Sucrose by the Inversion Method. V. 

SlzAVSKY (Z. Zuckerind. Cechoslov,, 1921, 45, 227—^229, 235—^238). 
—Sugar or molasses solutions may be clarified for polarisation and 
inversion by treatment with a 6% solution of tannin followed, 
after the hquid has been shaken, by addition of about an 
equal volume of basic lead acetate solution. The decolorising 
action, due to the precipitation of lead tannate, is greater than 
can be attained with basic lead acetate alone, and no errpr arises 
from the optical activity of the tannin, as the latter is completely 
precipitated. The author recommends Stanek^s method (A., 1914, 
ii, 686) of taking the polarimetric readings, before and after inver¬ 
sion, in presence of free citric acid. J. H. L. 

New Method for Detecting Lactic Acid in Gastric Juice 
or Other Organic Fluids. Emilio Pittarelli {Bull Acad, 
med.j 1920, 84, 132—135).—The test liquid is rendered neutral by 
addition of a saturated solution of magnesium sulphate, then mixed 
with permanganate solution, allowed to remain for two to three 
hours, and filtered. The lactic acid is oxidised to acetaldehyde, 
which is detected in the filtrate by the development of a red 
coloration on addition of phenylhydrazine hydrochloride, diazo- 
sulphanilic acid, and alkali hy^oxide. A sensitiveness of 1 in 
70,000 is claimed for the colour reaction. The only substances 
other than lactic acid likely to be encountered which give the 
reaction are ethyl alcohol and mannitol. Chemical Abstracts. 

Estimation of Ethyl Acetoacetate. Hidekichi Tanagisawa 
and Mastjmi Kamio {J. Pharm, Soc, Japan^ 1921, 240—246).— 
Ethyl acetoacetate (3 mols.) reacts with sodium sulphite, liberating 
sodium hydroxide (2 mols.). The nature of the reaction is not 
clear, but it can be utilised for the estimation of the ester ; 25 grams 
of crystallised sodium sulphite are dissolved in water and made up 
to 100 C.C., 50 c.c. of which are neutralised with JV'-sulphuric acid 
(say G c.c.). Five c.c. of a dilute alcoholic solution of the ester 
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(about 10%) are shaken vigorously with the remaining 50 c.c. of 
the sodium sulphite solution and the liberated alkali is titrated 
with JV-sulphuric acid {A c.c.), using phenolphthalein as indicator. 
Five c.c. of the 10% solution of the ester are diluted with 20 c.c. 
of water and any free acid in the sample is titrated with iV^-sodium 
hydroxide (B c.c.). The number of c.c. of iV^-sulphuric acid used 
for the neutralisation of the liberated alkali would be given by 
A+B—C; 1 c.c. of iV^-sulphuric acid corresponds with 0*1^2 gram 
of pure acetacetic ester. Acetone can also be estimated by the 
same method. K. K. 

Mercurometric Estimation of Oxalic Acid. Arthur Abel> 
MANN {Ber. DeuL pharm, Ges,, 1921, 31, 130—131).—To the oxalic 
acid or oxalate solution in a 100 c.c. flask 30—40 drops of 6A^-nitric 
acid and an excess of JV/lO-mercuric nitrate solution, containing 
sufficient nitric acid to produce a clear solution, are added, followed 
by about 50 c.c. of saturated chlorine-free potassium nitrate solu¬ 
tion and sufficient water to make 100 c.c. After keeping for flfteen 
minutes, the liquid is filtered and an aliquot portion of the filtrate 
titrated with iV^/lO-ammonium thiocyanate, using ferric ammonium 
sulphate as indicator. G. F. M. 

^ Tbe Determination of the Acetyl V^due of Fatty Substances. 

Emile AndrA (Compt. rend.^ 192[1, 172, 984—986).—The saponi¬ 
fication value, 8, of the fatty substance and the saponification 
value, 8i, of the same substance after acetylation are determined. 
Then the acetyl value of the fatty substance is given by 

where X=0'75. The value of k is arrived at by dividing the 
increase in molecular weight of a monohydric alcohol on acetylation 
(59—17) by the molecular weight of potassium hydroxide. The 
acetyl values obtained by this method are always slightly less than 
those obtained by the method of Lewkowitsch (A., 1890, 72, 91; 
1897, ii, 316). W. G. 

A New Rapid Method for Detecting Alhumoses and 
Peptones in Urine. Emil Hugo Fittipaldi {Deut. Med, 
Woch,, 1920, 47, 42 ; from Chem, Zentr,, 1921, ii, 478).—^A mixture 
of 2 c.c. of 5% nickel sulphate solution with strong ammonia 
(D 0*92) is added to 4—5 c.c. of urine made strongly alkaline with 
potassium hydroxide. In presence of protein, a white or greenish- 
white ring is formed. An orange-yellow ring is given in the presence 
of albumoses and peptones. G. W. R. 

Use of Edestin in Determining the Proteolytic Activity of 
Pepsin. J. F. Brewster (J. Biol, Chem,, 1921, 46, 119—127).— 
A modification of the method of Fuld and Levison (A., 1908, ii, 76), 
together with a method for preparing crystalline edestin from hemp 
seeds. After mixing various amounts of 1% edestin and O'l 
iV'-hydrochloric acid solutions with equal amounts of 10% sodium 
chloride in a series of tubes, equal amounts of 1% pepsin are added 
and the time noted which is necessary to produce a clear solution. 

G. B. 
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lodometric Estimation of the Diastatic Power of Malts. 

Julian L. Baker and Henry F. Evbrard Hulton (Amilyat, 
1921, 46, 90—93).—-The maltose formed by the action of malt on 
starch is oxidised to maltobionic acid by the action of iodine in 
alkaline solution, the amount of iodine required for the oxidation 
being a measure of the quantity of maltose present. One, 2, or 
3 c.c. of the malt extract are added to 100 c.c. of 2% soluble 
starch solution, the mixture is kept at 21° for one hour, 10 c.c. of 
iV^/lO-sodium hydroxide are then added, and the whole is diluted 
to 200 c.c. Fifty c.c. of this solution are treated with 20 c.c. of 
iV^/lO-iodine solution and 30 c.c. of JV/lO-sodium hydroxide solution; 
after ten minutes, 4 c.c. of JV^/1-sulphuric acid are added and the 
excess of iodine is titrated with N /10-thiosulphate solution. Under 
these conditions, the diastatic power of the malt equals 16*7 F/X, 
where Y is the number of c.c. of X/lO-iodine solution used for the 
oxidation and X the number of c.c. of 5% malt extract taken for the 
conversion. W. P. S. 

Chemistry of Neoarsphenamine [Neosalvarsan] and its 
Relation to Toxicity. George W. Baiziss and M. Falkov (J. 
Biol, Chem,^ 1921, 46, 209—221).—^Analysis of three commercial 
samples, particularly as regards the distribution of the sulphur. A 
low arsenic content may be due to the presence of uncombined sodium 
formaldehyde sulphoxylate, sulphate, or chloride. The arsenic: 
nitrogen ratio equals the theoretical in good samples, and may be 
taken as an index of purity. The amount of iodine necessary for 
complete oxidation is in excess of that required merely by arsenic; 
this is attributed to uncombined sulphoxylate; sulphoxylate 
combined with the amino-group does not react with iodine. The 
amount of combined sulphoxylate indicates that the samples were 
mixtures of mono- and di-substituted products. G. B. 

Examination of Neoarsphenamine [Neosalvarsan]. A. 

Douglas Macallum (J. Amer, Chem, Soc., 1921, 43, 643—645).— 
The degree of purity of neoarsphenamine (neosalvarsan) is best 
estimated by determining the sulphoxylate group (•CHg’O'SONa), 
as the difference between the total reducing power towards iodine 
and that due to free reducing substances and arsenic, according 
to a procedure which is detailed. In the best preparations the 
ratio sulphoxylate group : arsenic approximates closely to the value 
1 : 2, although it is not possible exactly to attain this value. 

J. K. 
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The Variation of the Specific Refraction of Salts dissolved 
in Dilute Solutions. G. CHiiNEVEAU (Compt. rend., 1921, 172, 
1408—1410).—^It has been shown previously (A., 1910, ii, 365) that 
the specific refraction {nj^—l)ld, of a dissolved salt is constant for 
solutions down to a dilution equal to N/IO. It is now shown that 
at extreme dilutions the refractive power may diminish or increase, 
according to the salt used, when the concentration decreases. 
Results are plotted for magnesium nitrate, potassium chloride, and 
ammonium nitrate, and it is seen that, in very dilute solutions, the 
value of (Wjj--l)/d decreases with the pressure of the dissolved 
substance for the two substances first named but increases as the 
pressure decreases in the case of ammonium nitrate. These results 
are to some extent in accord with those of Posejpal for gases (J. 
Physique, 1921, [vi], 2, 86). W. G. 

Pole Effect in the Arc Spectrum of Manganese. Sophie 
Brendel-Wieminghaus (Zeitsch. mss. Photo^m., 1921, 20, 
229—256).—The arc spectrum of manganese has been measured 
in the ultra-violet over the range Xk 3130—3600 and in the greenish- 
yellow over the range XK 4700—5600 with the object of ascertaining 
whether manganese exhibits the pole effect which has been observed 
in the case of calcium. Measurements were made with the light 
from the positive pole, the negative pole and the centre of the arc. 
The author is unable to detect any Replacement of the lines; the 
wave-lengths of the lines measured in the three regions are identical 
within the limits of experimental error. Changing the current 
from 6 to 10 amperes has no effect on the position of the lines. It 
is therefore concluded, since the pole effect previously described is 
only shown by the less well-defined lines, that there is no real 
displacement of the lines, the effects observed being merely a 
broadening of unsymmetrical lines. J. F. S. 

The Measurement of Rotatozy Power in Biaxial Crystals. 

Louis Longohambon {Compt. rend., 1921, 172, 1187—1189).— 
An arrangement of apparatus is described for measuring the rotatory 
power in biaxial crystals, under conditions approximating as nearly 
as possible to the theoretical solution of the problem as given by 
Pocklington {Phil. Mag., 1901, [vi], 2, 361). In this way, the 
author has been able to measure the rotatory power of strontium 
formate, obtaining the value V 30' for a radiation of X==0*579fi. 

W. G. 

The L-Series of Uranium and the Principle of Combination 
in ^.Ray Spectra. A. DauvillibA {Compt. rend., 1921, 172, 
1360—1353).—^The L. series of uranium photographed alone with 
very long exposures shows, in addition to the rays I, oeg, p,* 

voii. oxx. ii. 16 
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P 7 , and Pg, two new satellites''of Pg? namely, p'2=764'l X 10 “^^ cm. 
and P" 2 = 747 x 10 “^^ cm. If the series and its discontinuity of 
absorption are taken on the same plate, a very clear white ray 
(absorption ray) appears just beyond the discontinuity and having 
the same breadth as the emission rays. In the Zg series only the 
rays 77 , p^, yg, yg, and yg which give the L doublet of Sommerfeld 
were found. A new line, yg=568*9, was found in the series, thus 
giving in this series the rays yg, yg, ys, y^f yg, Pg, Pg* h* ^ 4 - 

W. G. 


Magnetic Spectrum of the p-Rays Excited by y-Rays. 

C. D. Ellis (Proc. Boy. Soc., 1921, [A], 99, 261—271).—The 
magnetic spectrum of the p-rays excited by the v-rays of radium-jB 
in uranium, lead, platinum, tungsten, and barium has been measured. 
It is shown that the main lines are formed by electrons ejected from 
the K ring by definite y-rays, each type of y-ray being characterised 
by a certain energy. The magnetic spectrum of the p-rays of 
radium-i? is accounted for on this basis. The magnetic spectrum 
of the low velocity p-rays of thorium-i> has been measured and is 
explained in the same way as the radium-^ P-ray spectrum. The 
wave-lengths of the y-rays of radium-j5 are calculated, on the basis 
of the quantum theory, from the characteristic energies found. 
Evidence is adduced to show that the greater the energy of binding 
of an electron the greater is the probability of it absorbing this 
hard y-radiation, J. P. S. 

Electron Velocities for the Production of Luminosity in 
Atmospheric Neon. Frank Horton and Ann Catherine Davies 
(PhiL Mag,, 1921, [vi], 41, 921—940).—No luminosity is produced 
in neon as a result of the first t 3 q)e of ionisation, beginning at 16*7 
volts. This suggests that the corresponding spectrum may consist 
entirely of lines outside the visible region. The fact that the 
combination principle applies without modification between some 
of the lines excited at 20-0 volts and some at 22*8 volts excludes the 
possibility that these correspond with two distinct elements. They 
must correspond with the removal of differently situated electrons 
from the neon atom, and lines as closely related as those of a principal 
and the corresponding subordinate series can arise from the return 
of electrons removed from different positions within the atom. 

J. R. P. 

Emission of Electrons under the Influence of Chemical 
Action. 0. W. Richardson (Phil Trans., 1921, [A], 222, 1—43). 
—The emission of electrons from the hquid alloys NaKg and NaK, 
when acted on by carbonyl chloride, chlorine, hydrogen chloride, 
and water vapour at very low pressures, was examined, the alloy 
being dropped through the gas. The current-potential curves 
resemble those foimd in thermoionic emission and are not incon¬ 
sistent with a distribution of energy among the elections corre¬ 
sponding with that applying to the molecules of a gas, according to 
Maxwell’s law, at a temperature of about 3300° abs. in the case of 
carbonyl chloride, and about 4900° abs. in the case of chlorine. On 
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the assumption that the heat of reaction is given to one electron 
emitted, the energy of the latter would correspond with a tempera¬ 
ture about fourteen times that calculated from the curves, which is 
taken to mean that the energy of reaction is divided among the 
atoms as well as the electrons. J. R. P. 

Electrical Conduction of an Hydrogen Alloy. Donald P. 
Smith {Proc. Nat. Acad. Set., 1921, 7, 28—34).—The conductivity 
of palladium charged with hydrogen has been measured at 25", 
using different currents in the measurements. It is shown that the 
resistance varies with the current employed, and consequently the 
temporary supplementary conduction exhibited by metals during 
cathodic occlusion of hydrogen and for some time afterwards, is not 
to be regarded as metallic conduction. The results are in keeping 
with the hypothesis that the conduction is effected by a transient 
form of the occluded hydrogen, probably monatomic, and consists 
in a transport of electrical charges between points of different 
potential within the metal. The measuring currents employed in 
the present work were 4*2 and 2*1 milliamperes, and it seems likely, 
with much larger measuring currents than these, that the supple¬ 
mentary conduction would approach a limiting value, owing to the 
inability of ordinary diffusion to maintain the concentration of 
hydrogen atoms in the regions from which these are driven by the 
current. Above this limit the dependence of resistance on current 
would not be observed. J. F. S. 

Allotropic Varieties of Oxides. (Mlle) S. Veil {Compt. rend., 
1921, 172, 1406—1407).—The curve showing the variations in the 
conductivity of magnetic oxide of iron with temperature has a 
marked double inflexion approximately at the Curie point. This 
anomaly is only shown with rising temperature. It is possible that 
this is due to the formation of an allotropic modification of the oxide. 
The curve for cadmium oxide shows three points of inflexion and on 
the basis of these results the existence of three allotropic modifica¬ 
tions, a, p, and y, of this oxide is suggested. W. G. 

The Limiting Value of Molecular Conductivity in Non- 
aqueous and Aqueous Solutions. P. Walden {Zeitsch. anorg. 
Chem., 1921, 115, 49—86).—^The calculation of the limiting value 
of molecular conductivity in aqueous solutions was discussed by 
Lorenz (A., 1920, ii, 6), who compared the values obtained from the 
Ostwald-Bredig rule Xqq =At,+d«„ where is a constant depending 
only on the dilution, with those obtained by the alternative 
Kohlrausch formulae ® and Aq^, . He 

also showed that, for aqueous solutions of sodium cMoride, the best 
results were given by the formula Aqq The two 

formulae containing and respectively have now been tested 
for non*aqueous solutions at 25". The data chosen for the com¬ 
parison included those relating to solutions of the typical binary 
iodides, sodium, potassium, tetramethyl, tetraethyl- and tetra- 
propyl-ammonium iodides in the following solvents: formamide, 

16—2 
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fdnnic acid, oyauoacetic ester, nitrobenzene, benzonitrile, aceto- 

S henone, ethyl alcohol, nitromethane, benzaldehyde, epichloro- 
ydrin, methyl alcohol, acetonitrile, pyridine, propionitrile, and 
acetone. 

From the values of Xqq calculated from the formula, the 
values of in the equation Aq© were calculated for each 

solvent for different dilutions, and it was found that the Ostwald- 
Bredig rule can be applied to all these solvents as well as to water 
through the range of dilutions from v=256 to 50,000. In the above 
list of solvents, these are placed in ascending order of the values 
at each dilution, water coming between formic acid and cyanoacetic 
ester. 

From general considerations it was deduced that the product 
di;. € • Voo should be constant at a particular dilution for all solvents, 

€ being the dielectric constant and > 7^0 internal friction. This 
deduction proved to be correct, and it was further found that by 
introducing the dilution factor v®*® an expression was obtained 
which is general for all solvents and all solutes at all dilutions, 
namely, ii The mean value of this constant K for 

all the above solvents, including water, at all dilutions, was found 
to be 61*4, the divergences on either side from the mean being 
remarkably small. It follows that, when the values of c and 
are known for any solvent, dv can be calculated for any dilution, and 
from a single observation of Kt ^00 calculated and hence 

a=A„/Aoo • The general relation between d*,, c, and 1700 appears to 
hold lor all temperatures. 

It has been shown previously (this vol., ii, 160) that the product 
Aqo ?7oo is a constant for all ionising solvents, independent of the 
temperature between 0° and 25®, but depending, within limits, on 
the nature of the solute. The above general expression can be 
transposed to the form 

(1—a)€. v®^®=514/Aoo T 7 oo =const. 

It follows from this that, if the product Aqq vx, is known for a salt in 
any one solvent, its degree of dissociation in any other solvent at 
any dilution can be calculated. 

When the values of d^ are calculated from Kohlrausch’s t;®* 
equation, the value of the constant K'=dy . c. 77 ^^ . v®® is 65*7. The 
numerical relationships between the values of Aqq deduced from the 
different formulas have been calculated, and it is shown that 
[t;®4o]=1.0077Aoo [v®"]. E. H. R. 

A Variable Resistance. 0. Maass and C. H. Wright ( J. Amer. 
Chem, 80 c,, 1921, 43, 1179).—variable resistance which has many 
advantages over a slide wire is described. The apparatus consists 
of a platinum wire (1 ohm per 50 cm.) which is held taut down 
the centre of a vertical glass tube (1—2 cm. diam.); the wire 
passes out of the tube at either end through cement seals. Near 
the base of the tube a side tube is sealed on which is connected to 
the bottom of a bulb of capacity greater than that of the tube. 
The bulb contains mercury, and as the tube containing the wire 
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is evacuated, any change of external pressure on the mercury in the 
bulb varies the height to which the mercury rises in the tube and 
so vary the resistance. The advantages of the apparatus are 
(1) the wire is maintained in a vacuum and consequently keeps a 
constant resistance, and (2) since the resistance is controlled by 
the applied pressure the resistance readings may be made directly 
from the pressure readings, which means that an accuracy of 0*002 
ohm can readily be obtained. J. F. S. 

Determination of the Electrical Resistance of Alloys of 
Lead-Tin and Lead-Zinc at High Temperatures. Seibei 
Konno {8ci. Rep. Tdhoku Imp. Vniv.y 1921, 10, 67—74).—^The 
electrical resistance of alloys of lead and tin and lead and zinc 
have been meetsured over the whole range of concentrations, both 
during heating and cooling, above and below their melting points. 
The temperature-resistance curves have been plotted, and from 
these the equilibrium diagrams of the alloys have, been constructed. 
They are found to coincide almost exactly with those obtained by 
thermal analysis. The rate of separation of the solid solution 
during solidification has been calculated both from the resistance- 
temperature curves and from the equilibrium diagram, and the 
results obtained in the two cases show a good agreement. 

J. F. S. 

Apparent Irreversibility of the Calomel Electrode. A. W. 

Lattbengayeb (J. Physical Chem., 1921, 25, 332—336).—^It has 
been shown by Paschen (A., 1890, 552) that a mercury anode 
polarises more strongly in hydrochloric acid than in sulphuric 
acid. This point has been investigated, and in preliminary experi¬ 
ments it is found that a mercury anode in hydrochloric acid becomes 
coated with a black film of an apparently high resistance. The 
potential drop for various currents has been measured for the 
following systems : Hg (anode) I A^HCl I Pt (cathode); Hg (anode) 

I Hg2Cl2,^^HCl I Pt (cathode): Hg (anode) | Hg2Cl2,iV^KCl Pt 
(cathode): Pt (anode) | Hg2Cl2,A'HCl I Pt (cathode); Hg (anode) | 
i^H2S04 I Pt (cathode); Hg (anode) | Hg2S04,iV^H2S04 1 Pt 
(cathode): Pt (anode) | Hg2S04,^H2S04 | Pt (cathode). The 
results show that the apparent irreversibility of the calomel electrode 
is not real, but is due to the formation on the mercury anode of a 
strongly adsorbed film of mercurous chloride, which offers a high 
resistance to the passage of the current. If this is scraped off as 
fast as it is formed it becomes a simple matter to prepare calomel 
electrolytically at a relatively low voltage. J. F. S. 

New Conceptions of Electrolytes. I. The Degree of Dis¬ 
sociation of Acetic Acid in Water and in Salt Solutions. 

Ebling Schreiner {Zeitsch. anorg. Chem.^ 1921, 115, 181—201).— 
A theoretical paper in which formulsB are derived for correcting 
the dissociation constant, as ordinarily determined from conduc¬ 
tivity measurements, for the viscosity of the solution, inter-ionic 
force, and the activity of the water, that is, the hydration of the 
hydrogen ion. The conductivity of acetic acid as determined by 
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different observers is thus corrected at 26® over the range of dilution 
from 0*0006 to 2*6 normal. The law of mass action is shown to 
hold up to the highest concentration. From potential measure¬ 
ments at 18® and 26® of acetic acid solutions containing sodium 
acetate or other salts, the activity of the acetate ion and the dis¬ 
sociation constant of acetic acid have been calculated. Such 
measurements do not, as has been generally supposed, determine 
the hydrogen-ion concentration, but the activity of the hydrogen 
ions, which is associated only with the non-hydrated ions. The 
dissociation constants of acetic acid calculated thus agree well 
with those calculated from the conductivity measurements. Taking 
the activity constant of the hydrogen ion as 0*2, that of the acetate 
ion is the same in sodium acetate solution and 0*3 in sodium and 
potassium chloride solutions. E. H. R. 

New Method of Measuring Electrolytic Conductivity. 

Charles Marie and W. Albert Noyes, jun. (J. Amer, Chem, Soc,, 
1921, 43, 1095—1098).—new method for measuring the electrical 
conductivity is described. The method consists in inserting two 
hydrogen electrodes of exactly equal potential in the solution in 
question and an ordinary direct current. A Wheatstone bridge is 
used to determine the resistance. Measurements of the equivalent 
conductivity of various acids and sodium chloride solutions have 
been made and negligible differences between the direct current 
values and the values found by Kohlrausch’s method are found 
except for solutions above 0*5iV^-sulphuric and hydrochloric acid. 

J, P. S. 

Dielectric Constants of Electrolytic Solutions. R. T. Latte y 
(FhiL Mag,, 1921, [vi], 41, 829—848).—Formulae are deduced for 
the determination of dielectric constants of electrolytes by the 
condenser method. Anomalous absorption was not formed in the 
experiments. The circuit consisted of two receiving inductances, 
Iwo variable condensers in series, and a thermal converter attached 
to a millivoltmeter. The following dielectric constants were 
determined :—Water 81*05 at 18°. Glycerol 51*15 (17—18°). 
Sucrose solutions: 6*84% 81*2 (13°), 11*92% 69*8 (14°), 20*6% 
79 (16°). Potassium chloride 0*000755iV 80*25 (15*4°), and 75*0 
(15*4°); 0*00151A 77*7 (10*6°); 0*00755iV 66*25 (16*8°). Cupric 
sulphate 0*00114A 75*2 (15*1°); 0-00228A 78*2 (13*2°); 0*00456A 
73*9 (14*8°). Tetraethylammonium naphthalene-p-sulphonate 

0*002A^ 76*3 (16*6°); 0*005A 69*0 (14°). The dielectric constant of 
water is independent of the frequency between wave-lengths of 
17 and 52 metres. The electrolj^s investigated appear to lower 
the dielectric constant of water and are analogous to the majority 
of non-electrolytes. J. R. P. 

Electrical Conductivity in Solid Crystallised Compounds 
II. Transportation and, Wandering of Ions in uniform Solid 
Electrolytes. C. Tubaijdt {Zeitsch. anorg, Chem., 1921, 115, 
106—126).—In a former paper (A., 1920, ii, 279) it was shown that 
the study of the electrolysis of solid crystalline salts was facilitated 
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by interposing between the cylinder of salt under examination and 
the platinum cathode a cylinder of cubic silver iodide. By this 
means, short-circuiting by the growth of a bridge of metal between 
the electrodes was prevented. The same device has been used in 
studying ionic migration in the electrolysis of silver bromide and 
chloride, lead chloride, lead fluoride, silver sulphide, and cuprous 
sulphide. To determine whether the current is carried by the 
positive or negative ion or by both, two or more carefully made 
compressed cylinders of the salt under examination, of known 
weight, were held by pressure between a silver anode and a platinum 
cathode, generally with a cylinder of silver iodide interposed 
between the last cylinder of the salt and the cathode. By weighing 
the separate cylinders before and after electrolysis, after allowing 
for the weight of silver taken up at the anode and deposited on the 
cathode, any transference of the negative element could be detected. 
With silver iodide, bromide, and chloride it was found that the 
current was carried entirely by the positive silver ion. In the case 
of silver iodide the migration velocity of the ion was, at 145®, 
0*55.10“® cm. per sec., about the same value as in aqueous solutions 
at 18®, whilst at 552® the value was !•! . 10"®. For silver bromide at 
422® the velocity was 0*15.10"® and for silver chloride the highest 
value, close to the melting point, was 0*03.10"® cm. per sec. In the 
oa§e of lead chloride, however, the current was entirely carried by 
the chlorine ion, the gain in weight of the lead chloride cylinder 
adjacent to the anode being exactly equivalent to the silver deposited 
on the cathode in the voltameter which was included in the circuit. 
In the case of lead fluoride also, the current was conveyed entirely 
by fluorine ions. Silver sulphide was found to be a true electrolytic 
conductor above 180®, the silver ions beingr the carriers with the 
high migration velocity of 0-11 cm. per sec. Difficulties were 
encountered in the experiments with cuprous sulphide, but suflScient 
evidence was obtained to show that the cubic form of this substance 
is a pure electrolytic conductor, the carriers being the positive 
cupro-ions. The fact that in some salts only the positive, in others 
only the negative ions, are mobile, may have a bearing on the 
lattice structure of these salts. E. H. R. 

Activity Coefficient of Strong Electrol 3 rtes. Gilbert N. Lewis 
and Merle Randall (J. Amer. Chem. Soc., 1921,43,1112—1154).— 
A theoretical paper in which the various methods of determining 
the exact values of the activity coefficient (thermodynamic degree 
of dissociation) are discussed. It is shown that the activity co¬ 
efficients of sodium chloride (0—6Jif), calculated from freezing 
points, agree with those calculated from electromotive force within 
a few tenths per cent., notwithstanding the fact that one term 
alone in the freezing-point equation, which involves the heat of 
dilution, affects some of the results by 20%. An even more ex¬ 
tensive test of the several methods is furnished in the case of sul¬ 
phuric acid, where satisfactory agreement is obtained over the 
range 0—20Jf (66% acid) by three different methods. Calculations 
of activity coefficients in mixtures, especially from the solubility of 
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salts in the presence of other salts, lead to an extremely useful 
and general rule based on the new conception of ionic stren^h. 
Each ion contributes to this ionic strength by an amount which is 
proportional to its stoicheiometrical molaritv multiplied by the 
square of its valency. In accordance with this rule, the activity 
coefficient of every strong electrolyte (and the individual activity 
of every ion) is the same in all dilute solutions of the same ionic 
concentration. It therefore depends in no way on the number or 
the nature of the ions of which the solution is composed. J. P. S. 

Constant Volume Explosion Experiments. S. Lees (Proc, 
Comb, Phil, /Soc., 1921, 20, 285—290).—It has been suggested that 
the differences between the results for the specific heats of gases 
obtained by the explosion method and those found by heating at 
constant pressure might in part be due to the differences in tempera¬ 
ture at any instant in different parts of the explosion vessel. These 
are shown by calculation to correspond with a correction of not 
more than 1% at 1600°, which is within the limits of experimental 
error. J. R. P. 

The Specific Heat of Technical Copper-Zinc Alloys at 
Higher Temperatures. Pr. Dobrinckbl and Max Werner 
(Zeitach. anorg, Chem., 1921, 115, 1—48).—The specific heats of 
brasses containing 58%, 63%, 67%, 72%, and 85% of copper, and 
of pure copper, were determined at temperatures between 100° and 
800° with the object of determining the influence of composition 
and of temperature on the specific heat. The water calorimeter 
method was used, and the determinations were made on both 
untempered and tempered alloys. In the case of the untempered 
alloys, when the mean specific heat was plotted against temperature, 
the curves showed a discontinuity characterised by a sudden rise 
in the specific heat in the neighbourhood of 470°. This discontinuity 
was most marked in the low copper alloys, small in the 72% and 
absent in the 85% copper alloy. In some cases, after tempering 
at 800°, the specific heat at 500° and 600° was lowered to such an 
extent that the discontinuity in the curve disappeared. The dis¬ 
continuity may be due to the transition observed by Carpenter and 
Edwards at 470° from P-mixed crystals to a- and P-brass, but this 
explanation is not altogether satisfactory, since this transformation 
takes place very slowly. Owing to the contradictory character of 
some of the experimental results on the effect of tempering, it is 
assumed that the transition may be influenced in an indeterminate 
manner by small amoimts of impurity present in the brass. The 
specific heat of the alloys increases with increasing content of 
P-mixed crystals. 

The mean specific heat of tempered alloys is expressed by the 
linear equation Cm^a+b(T--t), and the true specific heat by 
c,^=a~|-26(3r—<), where a and 6 are constants and <=20°. For 
copper, a=0*0922 and 6=0‘000011789. As the proportion of zinc 
increases, a diminishes and b increases, and for brass containing 
57-3% of copper, a=0-0895 and 6=0*00003354. When the mean 
pr true specific heat is plotted against per cent, copper, at constant 
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temperature, curves are obtained for each temperature shonvUig 
the effect of copper concentration on the specific heat. In the 
a-mixed crystal region the variation of specific heat with copper 
concentration is practically linear at all temperatures; above 600®, 
the specific heat increases with decreasing copper concentration, 
whilst below 300® it decreases. At 65’81% of copper the curve 
shows a sudden change of direction as the copper concentration falls, 
the specific heat increasing rapidly at temperatures above 100®, the 
more rapidly the higher the temperature, and falling at temperatures 
below 100®. The change of direction of the curve corresponds with 
the saturation limit for a-mixed crystals at 64% copper. It is 
noteworthy that at temperatures near 100® there is practically no 
discontinuity in the specific heafnconcentration curve, the specific 
heat remaining practically constant at all concentrations. By 
extrapolation of the curves to 63% copper, the saturation limit of 
p-mixed crystals, the specific heat of p-brass at temperatures from 
100® to 800® was calculated. [See also J. Soc. Chem. Ind,y 1921, 
July.] E. H. R. 

New Equation of State of Gases, Founded on a Knowledge 
of the Internal Pressures. A. Leduc {Ccmpt rend,, 1921, 172, 
1167—1172).—^A mathematical paper in which the author deduces 
the equation [ 7 r+T/v 2 ( 4 i/T_-i)]( 3 y_l)= 8 ^^ from which it is seen 
that the interior pressure and ,the internal pressure tend towards 
the same limit log 4:/N^, If this is applied to the calculation of the 
coefficient of dilatation, p, the value obtained for sulphur dioxide 
is389xl0-«. W. G. 

The Condition Diagram of Carbon. J. A. M. van Liemft 
{Zeitsch, anorg. Chem,, 1921, 115, 218—224).—^A theoretical paper 
in which the work of Lummer, Fajans (A., 1920, ii, 469), van Laar 
(this vol., ii, 17) and others on the temperature of the crater of the 
carbon arc at high and low pressures is discussed. The equation 
connecting temperature and pressure deduced by van Laar is the 
most satisfactory, whilst the accuracy of Lummer’s observation of 
the appearance of liquid carbon below 4700® is open to serious 
doubt. E. H. R. 

Comparison of Tammann’s and Cuy's Theories of the 
Periodic Irreg^arities of Physical Properties in Homologous 
Series. Eustace J. Cuy (Zeitsch, anorg, Chem,, 1921, 115, 
273—287).—Tammann’s theory of the cause of the alternate higher 
and lower melting points in the successive members of the fatty 
acid series (A., 1920, ii, 285) is based on the single observation that 
acetic acid is dimorphous whilst formic acid is not. Many other 
physical properties show the same kind of alternation in homologous 
series, and it is shown that generally, when the numerical value of 
the property is plotted against the number of carbon atoms, the 
points corresponding with an even number of carbon atoms lie on 
one smooth curve and those corresponding with an odd number on 
another. The melting points of the paraffin hydrocarbons are a 
case in point. Here, although the melting points do not alternately 

16 ^ 
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rise and fall, the melting point differences between successive 
members of the series are alternately larger and smaller. Other 
examples of alternation are furnished by the melting points of the 
glycols and aa'-diamines, solubilities in the oxalic acid series, 
molecular rotations in the amyl esters of normal fatty acids, and 
boiling points of normal aldehydes, cycZomethylenes and acetic 
esters of normal alcohols. All these phenomena can be explained 
by Guy’s theory of the alternate positive and negative character of 
carbon atoms in a normal carbon chain (A., 1920, i, 361). On^this 
theory the addition of one positive or negative carbon atom changes 
considerably the electronic character of the chain, whilst the addition 
of two links, one positive and one negative, preserves the general 
electronic character. Alternation of physical properties in normal 
chain series is therefore to be expected. E. H. R. 

Periodic Irregularities of Physical Properties in Homo¬ 
logous Series. G. Tammann (Zeitsch. anorg, Chem,, 1921, 115, 
288—289).—^A brief reply to Guy (previous abstract). E. H. R. 

Effect of Finely Divided Material on the Freezing Points 
of Water, Benzene, and Nitrobenzene. F. W. Parker (J. 
Amer, Ghem, Soc., 1921, 43, 1011—1018).—The freezing point of 
water, benzene, and nitrobenzene in the presence of finely divided 
ferric hydroxide, alumina, silica, and Garrington silt loam has been 
determined by the method described by Bouyoucos and McGool 
(A., 1917, i, 610; 1919, i, 116). The results indicate that finely 
divided material causes a depression of the freezing point of a liquid 
when the liquid exists in the film or capillary condition in the solid 
material. The depression of the freezing point due to the solid 
material and that due to material in solution are additive. The 
concentration of the soil solution cannot be measured by the freezing- 
point method except at very high moisture content. The signi¬ 
ficance of the lowering of the freezing point by finely divided solid 
material to the behaviour of moist living tissue at low temperatures 
is indicated. J. F. S. 

Freezing Points of Organic Substances. 111. Jean Tim¬ 
mermans (Bull Soc, chim, Bdg,, 1919, 28, 392—402. Gompare 
A., 1911, ii, 864; 1914, ii, 168).—Organic compounds obey a law 
of convergence in that the melting points of the higher terms of 
all the homologous series tend towards a common limit of 117®. 
There are, however, certain series which do not obey this law, but 
they are considered as constituted by substances with particular 
structures, such as the amino-acids, substances containing two 
amide groups or an analogous group. It results from the above 
law that, for the higher members of a series, physical constants 
such as the melting point are not a criterion for differentiating one 
homologue from another. W. G. 

Freezing Points of Organic Substances. IV. New Experi¬ 
mental Determinations. Jean Timmermans (Bull Soc. chim, 
Bdg,y 1921, 30, 62—71).—The freezing points of a further 94 
specially purified organic liquids were determined (compare 
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preceding abstract) at temperatures ranging from —187*8°, the 
freezing point of projjane, upwards. The results are expressed in 
tabular form in the original paper. G. F. M. 

Freezing Points of Organic Substances. V. The Odd and 
Even Alternation and the Lowest Melting Point in a Homo* 
logons Series. Jean Timmehmans {BuU. Soc. chim. Bdg,, 
1921, 30, 89—97).—theoretical paper in which the author dis¬ 
cusses the relationship between melting points and spatial structure 
of the molecule. He shows that the linear structure of open carbon 
chains as postulated by Hinrichs {Compt. rend., 1891, 112, 998; 
A., 1891, 1330, 1441) is in accord with the experimental facts as 
to the melting points of members of homologous series. The 
alternation of melting points between the odd and even members 
of a series is a general phenomenon, the odd members melting lower 
than the even members in series where the molecule is symmetrical 
in relation to the centre of the chain, for example, the oxalic acid 
series, paraffins, fatty acids, etc., but this alternation may be 
inverted in series not having this symmetry, namely, ketonic acids, 
alkyl chlorides, etc. This alternation may be completely masked 
by the mass of a characteristic group being so great as to cover 
the influence of the carbon chain. The existence of a minimum 
melting point for one of the piembers of a series other than the 
first is very general, and is in accord with Hinrich’s hypothesis. 
This minimum may be situated anywhere from to Cjo, according 
to the series, but in the majority of cases it is reachea at the Cg 
member. G. P. M. 

Latent Heats of Vaporisation. Ebic Keightley Rideal 
{Proc. Camh. Phil. Soc., 1921, 20, 291—298).—The latent heats 
of evaporation of metals are calculated from two formulas, (1) 
L=Nh(v 2 —Vi), where N is Avogadro's constant, h is Planck’s con¬ 
stant, Vg the vibration frequency of the vapour and the vibration 
frequency of the solid or liquid, is supjjosed to correspond with 
a radiation far in the infra-red, since experiment shows that prac¬ 
tically all vapour atoms are active, i. e. adhere to the solid when 
they strike it, and the activating energy is therefore small, v-^ 
should correspond with some line in the spectral series, each repre¬ 
senting a different degree of activation. It is shown by calculation 
that fair agreement is found when a line fairly widely separated 
from the other lines is chosen; this is at, or near, the head of a 
series. The second formula supposes that the activation of a 
metal atom occurs in twp stages, the activation of the positive 
nucleus and the activation of the electron. If the corresponding 
activation frequencies are Vg and v^, respectively, and the activa¬ 
tion frequency of the atom, which corresponds with the radiation 
potential, is Vp, then, according to Haber : (2) (vg+^^ 4 )}* 

The values of L calculated by the two formulse agree fairly with 
the experimental numbers except in the cases of mercury, tin, and 
lead. The values of f?g were calculated by Lindemann’s formula; 
those of by Haber’s formula Mvl=^mvl, where M and m are 
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the atomic and electronic masses, respectively. Where experi¬ 
mental values of Vm were not available, they were calculated from 
the relation The theory is extended to non-conductors. 

J. R. P. 

Vapour Tension Tables for Measurement of Temperatures 
between 4-25® and —185®. Alfred Stock, Fritz Henning, 
and Ernst Kuss (Rer., 1921, 54, [B\ 1119—1129).—The tension 
thermometer consists of a thin glass tube on the end of which a 
small bulb is blown in which the liquid condenses during measure¬ 
ment ; the tube is connected by a glass spring to a bulb of about 
50 c.c. capacity (which enlarges the capacity of the instrument 
and thereby diminishes the error due to the possible presence of 
traces of gaseous impurity); the bulb is connected with a glass 
manometer and also a side tube which permits the introduction 
of the filling material. The apparatus is drawn to scale in the 
original communication and various modifications are suggested. 
The apparatus for filling is also figured. The various substances 
used for filling are as follows : the individual range (within which 
the tension ha;S been measured for each degree centigrade by 
comparison with the temperature scale of the hy^ogen thermometer 
of the Physikalisch-technische Reichsanstalt) being indicated in 
brackets: carbon disulphide (4-26to—18®), sulphur dioxide 
(—10® to —57®), ammonia (—33® to —77®), carbon dioxide (—77® 
to —110®), hydrogen chloride (—85® to —111®), phosphine (—87® 
to —133®), ethylene (—103® to —150®), ethane (—150® to —182®), 
oxygen (—179® to —185®). The methods of preparation and 
purification of the substances are fully described. 

By means of these tables of tensions, it is readily possible to 
measure any temperature between the atmospheric and —185® 
accurately to within 0*1®. The thermometers are easily made 
and have the great advantage that they are not susceptible to the 
presence of impurities in the air of the laboratory. They are 
particularly sensitive in the neighbourhood of the boiling point of 
the filling material and, in consequence of their small capacity for 
heat, rapidly acquire the temperature of their surroundings. The 
thermal after effects observed with liquid thermometers are absent. 
Their readings are perfectly trustworthy as long as air has not 
leaked into them; this can be readily tested by cooling them in 
liquid air when the tension sinks to zero except in those cases in 
wUch methane is used. It should, however, be noted that the 
instrument records the temperature of the coldest part. H. W. 

Vapour Pressure Regularities. VI. W. Herz (Zeitsch, 
Elektrochem,, 1921, 27, 216—218. Compare this vol., ii, 302).—It 
has been shown by Bechenberg that, by applying Diihring’s 
formula, it is possible to calculate from the vapour pressure curves 
of different substances the temperature at which the vapour 
pressure becomes zero (A., 1920, ii, 587). It might be expected 
that the temperature, in absolute degrees, corresponding with zero 
pressure, woidd be a constant fraction of the boiling temperature 
at atmospheric pressure. This fraction has been calculated for 
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the substances for which Sechenberg has given the zero vapour 
pressure point, and the values obtained approximate to a constant. 
Thus for substances with vapour pressure curves of the hexane 
type, some of the values found are : hexane, 040; benzene, 0405; 
aniline, 0450; phenol, 0478; nitrobenzene, 0436; ammonia, 
0466; carbon disulphide, 0*380; chlorine, 0*379; whilst for 
substances of the water type were found water, 0*496; glycerol, 
0*534; ethyl alcohol, 0*515; butyric acid, 0*500. The constancy 
found, however, is not of the same order as that obtained for the 
ratio of the absolute boiling points at different temperatures for 
different substances, and the opinion is ventured that Diihring’s 
vapour pressure rule is only a useful empirical guide, and that no 
theoretical importance attaches to the zero vapour pressure point 
as calculated from it. E. H. B. 

Boiling Point Relationships. Bichabd Lobbnz and W. Hebz 
{Zeitsch, anorg. Ohem., 1921, 115, 100—104).^According to the 
Quldberg-Guye rule, the boiling point of a liquid In absolute degrees 
at atmospheric pressure is equal to two-thirds of the critical 
temperature in the same units. The ordinary pressure is, however, 
no ciefinite fraction of the critical pressure, and calculations have 
now been made to see whether a de&iite relationship exists between 
the boiling points at definite fractions of the critical pressure and 
the critical temperature. The,v.fractions of the critical pressure 
employed were tjV was found, in the case of a 

large number of organic liquids, that a better constant was obtained 
for TsITet where 7’, is the boiling point and Tc the critical tem¬ 
perature, when Tt was taken at a definite fraction of the critical 
pressure, gV giving a better constant than Inorganic 

liquids, of which only three were dealt with—water, nitrogen, and 
hydrogen sulphide—all gave low values of the constant, compared 
with organic liquids. A good constant was also obtained when 
the boiling points were compared at 2^ times the critical density. 

E. H. R. 

The Relation between Boiling Point in the Vacuum of the 
Cathode Light and Critical Temperature. P. Walden ( Zeitsch , 
anorg. Ghem.y 1921, 115, 312).—^An acknowledgment that part of 
the author's conclusions published under this title (A., 1920, ii, 665) 
were anticipated by Hansen (A., 1910, ii, 827). E. H. R. 

Comparative Study of Fractionating Still-heads. Neil 
Pbeston Moobe {J. Physical Chem.y 1921, 25, 273—303).—^An 
historical discussion of the various forms of still-head in use, both 
with and without temperature control, is entered into. These 
instruments have been used in the fractionation of mixtures of 
chloroform 75% and carbon tetrachloride 25% and the efficiency 
has been determined. The influence of certain factors on the 
fractionation has been noted and from the results of the experi¬ 
ments the author has constructed a new form of still-head which 
is far more efficient than any other yet described. All analyses 
of carbon tetrachloride and chloroform mixture were made by a 
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refractometric method which is described in the paper. The new 
still-head is made entirely of brass; it consists of two strips of 
brass, a bed plate 36 in. long, 6 in. wide, and hi. thick, and a 
cover plate of the same dimensions except that the thickness is 
hi. These plates are rounded at the ends. The bed plate 
carries 120 slotted angle strips made of 26 gauge metal and J in. 
apart. Each strip is 6 in.xW i in. “turn up.^’ This 

“ turn up ’’ is provided with slots in. deep and in. wide, so 
that each strip constitutes a dam ./a in. high completely across 
the bed plate. The slots serve as open sluices through which the 
overflow liquid can travel down the still-head. The number of 
slots increases from the top of the still-head to the bottom; the 
top seven strips having five slots, the second seven strips having 
ten slots, and the number of slots increasing by five for each 
successive seven strips until the bottom seven has each ninety slots. 
The bed plate and cover plate are joined together by a strip of 
J in. square brass rod which runs continuously round the plates 
and thus completely closes it in. At the lower end a brass tube 

in. diam. is soldered and this receives the vapour from the distill¬ 
ing flask; at the upper end a tube 6 in. long and | in. diameter 
serves as the deUvery tube. The still-head is usually set at an 
angle of 45° to the vertical, but this may be varied. Working with 
this apparatus under normal conditions, it is found that the 
efficiency of fractionation is increased from 47*8%, the best obtain¬ 
able with the cylindrical still-heads, to 82*7%. J. P. S. 

Fractional Distillation with Contact Ring Still-heads. R. 

Lessing (J. Soc. Chem. Ivd., 1921, 40, 115—119t).—T he still-head 
is prepared from glass tubes 2*5—4*0 cm. wide and 40—150 cm. 
long which are drawn out into as wide a constriction as practicable 
at the lower end; it is packed with cylindrical rings of approxi¬ 
mately equal height and diameter (J inch) having a gap in the 
circumference and a more or less diametrical partition connected 
on one side with the cylinder but out of touch on the opposite side. 
They are disposed indiscriminately in the column at the angles 
which they find when dropped promiscuously into the vessel. In 
order to obtain the best contact between the liquid and vapour 
phase and to keep all surfaces well irrigated, it is desirable to 
induce as much return-flow as is compatible with the drainage 
capacity of the column and the avoidance of excessive back¬ 
pressure; this is conveniently effected by lagging the still-head 
with asbestos, cotton-wool, or corrugated cardboard and providing 
a reflux condenser which allows the required portion of the vapour 
to pass uncondensed and to distil over whilst the bulk is condensed 
and returned, copiously wetting the still-head. 

Comparative experiments with mixtures of benzene and toluene 
and with fusel oil show that the new still-head is considerably 
more efficient in separating power than any of the usual t 3 ^es. 
This is attributed to the large surface per unit of volume, which 
affords ample opportunity for condensation of the vapours and 
re-evaporation of the condensate and to the turbulence created by 
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the frequent deflection of the currents of vapour and condensate 
which can only flow in any one direction for a distance of a quarter 
of an inch or less. H. W. 

Constitution and Heat of Combustion. Otto H. Bistdeb 
{Chem, Zeitf 1921,45, 477—478).—^The author discusses the relation 
between the constitution of organic compounds and their heat of 
combustion, the latter affording useful information regarding the 
constitution. In the case of isomerides, where the bonds are so 
arranged that they have equal heat values, the results obtained 
by calorimetric measurements must be the same. W. P. S. 

Heats of Combustion and Formation of Nitro-compounds. 
I. Benzene, Toluene, Phenol, and Methylaniline Series. 

W. E. Garnbe and C. L. Abbrnbthy (Proc. Boy, Soc,, 1921, [A], 99, 
213—^236).—The heats of combustion and formation of a large 
number of nitro-derivatives of benzene, toluene, phenol, and methyl- 
aniline have been determined. A number of heats of crystallisation 
and nitration of some of the substances have alab been determined. 
The present results, together with the most trustworthy values of 
previous investigators, are examined with the object of calculating 
the heat change occasioned by the entry of a nitro-group in the 
series examined. It is shown that the heats of formation of the 
nitro-compounds are markedly influenced by the position of the 
nitro-groups, and there is no regular change in these values similar 
to that observed in the introduction of a CHg-group into aliphatic 
compoimds; no empirical equation can be devised showing the 
relationships between the heats of formation of all aromatic nitro¬ 
compounds, It is shown that certain regularities exist between 
the heats of formation and nitration of the four series examined. 
The heat of combustion in all the series decreases with increase in 
the number of nitro-groups, but the heat of formation tends to a 
maximum for the second or third member of the series, and then 
diminishes. An exception is seen in the benzene series, but here it 
is probable that the maximum is shifted to the fourth member of 
the series, and that the same general relationship would hold if the 
more highly nitrated benzenes could be obtained and examined. 
A regularity is observed in the heats of formation of the di- and 
tri-nitro-derivatives of toluene, and this is expressed by the formula 
^f=30*8—l*3(nx4mc), where w is the number of nitro-groups ortho 
to the methyl group and m the number of nitro-groups ortho to 
a nitro-group. The introduction of the methyl group into benzene 
to form toluene modifies only slightly the shape of the curves 
showing the heat of formation of the nitro-compounds, but the 
introduction of an hydroxyl- or methylamino-group has a marked 
effect. The curves for the phenol- and methylamino-group are 
very much alike, which indicates that energy changes involved in 
the nitration are similar in the two cases. The heat of nitration curves 
for these substances are straight lines. There is no simple additive 
relationship for the entry of nitro-groups into benzene and toluene. 
The differences between the benzene and toluene derivatives on 
the one hand and the phenol and methylaniline derivatives on the 
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other are connected Mdth the relative ease of nitration. In the 
three first-named series the nearer the nitro-groups are to one 
another the greater is the strain in the molecule and the lower 
the heat of formation. The sensitiveness of nitro-compounds to 
impabt and their comparative instability run in line with their 
heats of formation; thus 2:3:4-trinitrotoluene which has the 
lowest heat of formation is the most sensitive to impact. The 
stability of the unsymmetrical trinitrotoluenes and benzenes is 
less than that of the symmetrical forms. 

The large heat of formation of the nitrophenols is a disadvantage 
from the point of view of their employment as explosives, although 
this is to some extent balanced by their comparatively high oxygen 
content. Thus although trinitrotoluene contains 29% less of the 
oxygen necessary for complete combustion than does picric acid, 
yet its heat of detonation is similar, 924 cal./gram compared with 
914 cal./gram (water gaseous in both cases). This is to be expected 
from the lower heat of formation of trinitrotoluene (128 cal./gram) 
compared with that of picric acid (277 cal./gram). In this example, 
the introduction of the hydroxyl group into benzene to form phenol 
is accompanied by the absorption of more energy than that of the 
methyl group to form toluene, and this is reflected in the explosion 
phenomena. The present figures show that the fifth member of a 
series has a very low heat of formation. The effectiveness of tetryl 
as an explosive is very largely dependent on its being the fifth 
member of the methylaniline series, and thus possessing a low heat 
of formation. The entry of the fourth nitro-group into the side 
chain does not affect this uniformity. Of the isomeric trinitro¬ 
toluenes, 2:3: 4-trinitroluene is shown to have the lowest heat of 
formation, that is, it contains the lowest internal energy, whilst 
2:4: 6-trinitrotoluene has the highest heat of formation. If on 
detonation these two substances gave the same products of decom¬ 
position, the former would have an advantage over the latter of 
54 cal./gram. For the same reason, ew-trinitrobenzene would be a 
more powerful explosive than the symmetrical compound. 

J. F. S. 

Temperature and Degree of Polymerisation. W. Herz 
(Zeitach, anorg, Chem,, 1921, 115, 237—^240).—It is shown that the 
assumption that the ratio of molecular volume to density at corre- 
spondmg temperatures for non-associated and associated liquids is 
constant leads to incorrect results. For monohalogenated benzenes, 
the ratio dtjda where is the density at the boiling point and dc 
that at the critical temperature, is 2*69. On the above assumption, 
McjMt^^-^^dcldg for any liquid, where Me and Mg are the mole¬ 
cular weights of the liquid at the corresponding temperatures. The 
ratio McfMg for a number of known associated liquids, calculated 
from the above equation, is found to be very nearly unity. The 
same result was obtained taking other corresponding temperatures 
(equal fractions of the critical temperature) for comparison. It is 
concluded that the theory of corresponding states cannot be applied 
in cases where change of molecular state may occur. E. H. K. 
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An Empirical Law of the Molecular Volumes of the Halo¬ 
gens and their Compounds for all States of Aggregation. 

Wilhelm Biltz (Zeitsch, anorg, Chem.y 1921 115, 241—262).— 
It was shown by Fajans and Grimm (this vol., ii, 168) that when the 
molecular volumes of the haloids of one alkali metal are plotted 
against those of the corresponding haloids of another alkali metal, 
a straight line is obtained. It has now been found that straight 
lines are obtained when, against the molecular volumes of potassium 
chloride, bromide, and iodide as abscissas are plotted as ordinates 
the molecular volumes of a great variety of halogen compounds. 
Not only simple and complex metallic chlorides, bromides, and 
iodides, but also a large number of crystalline chloro-, bromo-, and 
iodo-benzene derivatives were found to follow the same rule with 
remarkable precision. Fluorine derivatives do not generally fall 
into line with the other halogen compounds, and divergences are 
found when the molecular weights of the compounds of the halogens 
exceed about 200. The rule applies also to the liquid halogens and 
their hydrogen acids when the molecular volumes at their boiling 
points are compared. Similar relationships could not be found 
between the molecular volumes of compounds of other “ homo¬ 
logous ” or isomorphous series, for example, the sulphates, selenates, 
and chromates. In the course of the work, fresh determinations 
were made of the densities of magnesium chloride (d f 2*32), 
magnesium bromide (d 3*72), magnesium iodide {d 4»255), alumin¬ 
ium chloride (d 2*41), p-chloroaniline (d 1‘36—1*38), p-bromo- 
aniline {d 1'763), and p-iodoaniline {d 2*07—2*11). E. H. R. 

Analysis of Molecular Volumes from the Point of View of 
the Lewis-Langmuir Theory of Molecular Structure. Robekt 
N. Pease (J. Amer, Chem, Soc., 1921,43,991—1004).—A theoretical 
paper in which an analysis of molecular volumes, as determined 
from the critical data, has been made from the point of view of the 
Lewis-Langmuir theory of molecular structure and particularly of 
Langmuir’s theory of isosteres. Evidence is brought forward to 
show that isosteric molecules and nuclear atoms in hydrogen com¬ 
pounds have the same volume. The volume depends, therefore, 
on the number and arrangement of electrons surrounding the positive 
nucleus of the atoms rather than on the charges on the nucleus, that 
is, on the particular kinds of atoms concerned. Thus, it has been 
shown that the nuclear carbon, nitrogen, and oxygen atoms of 
methane, ammonia, and water respectively the same volume. 
The carbon atoms in ethane, ethylene, and acetylene have volumes 
increasing with the degree of unsaturation. The same observation 
holds in comparing the carbon atoms in benzene and cycZohexane. 
The volumes of atoms thus increase with the number of electron 
pairs shared. An explanation of this is presented. It is shown 
that elementary nitrogen and carbon monoxide probably have the 
normal or acetylenic structure, three pairs being shared, rather than 
the condensed structure suggested by Langmuir. A structure is 
suggested for nitric oxide and the volumes of the inactive gases are 
considered from the point of view of Langmuir. J. F. 8. 
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Some Factors Governing the Sorptive Capacity of Charcoal. 
Sorption of Ammonia by Coco-nut Charcoal. James Bbieb- 
LBY Fibth (Trans., 1921, 119, 926—931). 

Stoicheiometry of Adsorption. I. Adsorption of Rations 
of the Alkalis and Alkaline Earths. Sven Od£:n and Hugo 
Andebsson ( J, Physical Chem,^ 1921,25,311—331).—The adsorption 
of alkali nitrates by charcoal has been determined, and it is shown 
that the amount of kation and anion adsorbed is equivalent in all 
oases; the statements to the contrary which are found in the 
literature are to be explained by the presence of acid or alkali left 
in the adsorbent after purification. From the isothermals the order 
of adsorption is Li<Na<K<Rb<NH 4 <Cs. Hence it follows 
that in this series the amount of adsorption increases with the 
atomic weight of the kation. In the case of the nitrates of the 
alkaline earths, the order of adsorption is Mg<Ca<Sr<Ba, which 
follows the same rule as the alkali nitrates. The measurements 
were all made with a Zeiss interferometer which determines the 
change in concentration after adsorption. The method of using 
the instrument for this purpose is fully described in the paper. 
The authors attempt to express the adsorbed quantity as a function 
of the remaining concentration by means of the Freundlich formula 
yz=zkc^; using concentrations between 0*1 and 0*8 mol. per litre; 
it is found that k decreases from 4*4x for caesium to 1*31 X10“^ 
for sodium, whilst p increases slightly with decreasing atomic weight 
of the kation; the same type of relationship is also found with the 
nitrates of the alkaline earths. J. F. S. 

The Reversibility of the Reaction CaC 03 =:C 02 +Ca 0 . 

PiBBBE JoLiBOis and Bouvibb (Gompt, rend,, 1921, 172, 1182— 
1183).—Using the method previously described {ibid., 809) for 
registering the dissociation pressure of a compound, the authors 
have studied the conditions for reversing the dissociation of calcium 
carbonate. Calcium carbonate in various forms was used, and after 
heating to effect the dissociation, it was found that in no case on 
cooling was the reversal of the reaction complete. When, however, 
a mixture of precipitated calcium carbonate with excess of calcium 
oxide was used, complete reversal could be attained on cooling. 

W. G. 

Crystallising Power of Compounds of High Molecular 
Weight. R. 0. Hebzog and K. Beokbk {Zeitsch. physiol, Chem., 
1921, 112, 231—235).— General considerations without experiments. 

G. B. 

Anisotropic Liquids. J. Stbph. van deb Lingen (J. Franklin 
Inst,, 1921, 191, 651—677).—^With the object of ascertaining 
whether the pseudoisotropic layers of Lehmann and Bose have a 
space lattice, as is contended by Vorlander, molten layers of p- 
azoxyanisole, p-azoxyphenetole, anisaldazine, and active amyl 
cyanobenzylideneaminocinnamate have been allowed to solidify in 
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a magnetic field of 5000 gauss and the solidified layers examined as 
to their X-ray figures by Laue’s method. The results show clearly 
and definitely that the pseudoisotropio layers of Lehmann and Bose 
do not possess homogeneity of structure as this term is understood 
in crystallography, nor is there any evidence to show that such 
layers are microcrystalline. Consequently, it is concluded that the 
experiments show that such layers do not possess a space lattice; 
that is, Vorlander’s contention, based on the optical phenomena of 
such layers, cannot be accepted. The uniform dispersion, which 
was observed in all cases, is due to the regularity of molecular 
structure of these anisotropic liquids, probably caused by similarly 
oriented ellipsoids only one of the axes of which is fixed in space. 

J. F. S. 

A Theory of Slow Hydrolysis of Salts. A- Tian (Compt. 
rend,, 1921, 172, 1179—1181).—On the basis of the presence of 
colloidal suspension in cases of slow hydrolysis of salts, the follow¬ 
ing theory is proposed. The colloidal material, at first in extremely 
fine particles, will give, spontaneously by union of these particles, 
larger and larger granules which, for a given weight, will have a 
smaller and smaller surface. The hydrolysis of the salt will be 
limited by two reactions, produced by the salt and the water at 
the expense of the acid and base liberated. The first, occurring 
only in the aqueous phase, will be a reaction taking place solely 
between the ions, and will be the reverse of hydrolysis. The 
second, which may be considered as a supplementary retrogression, 
will occur between the insoluble phase and the aqueous liquid by 
action of the other soluble element of the salt. It will also be a 
saturation of the acid by the base, but effected between two phases. 
The velocity of this action will be smaller as the surface of separa¬ 
tion becomes more limited. It will diminish therefore as the 
colloidal solution evolves, and, the hydrolysis being less and less 
limited, the decomposition of the salt will progress. The hydrolysis 
wiU be slow because the evolution of the colloidal solution will 
itself be slow. W. G. 

A Cause of Dispersion of the Colloid in an Important Class 
of Hydrosols. A. Tian {Compt, rend., 1921,172, 1291—1293).— 
Solutions of salts, the base of which is only slightly soluble, con¬ 
stitute hydrosols consequent on hydrolysis. In such hydrosols there 
is a special cause of stability which permits, within wide limits, of 
the reversibility of their transformations. This special cause is 
due to the spontaneous dispersion of the colloidal metallic hydroxide, 
which itself results from a chemical action. In the immediate 
neighbourhood of the colloid the retrogression of the hydrolysis is 
much more marked than in the rest of the aqueous phase. The 
excess of salt thus reconstituted diffuses away from the generating 
layer and then undergoes normal hydrolysis, giving again the 
metallic hydroxide temporarily dissolved and thus the dispersion 
of the coUoid progresses. This theory is applied to certain pheno* 
mena. W. G. 
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The Stability and the Reversibility of the Transformations 
of the Hydrosols obtained by Hydrolysis of Salts. A. 

Tian {Compt, rend.f 1921, 172, 1402—1404. Compare preceding 
abstract).—It has been shown {loc, cit.) that, in the hydrosob 
resulting from the slow hydrolysis of salts of heavy metab in 
solution, the hydroxide in colloidal suspension b continually divided 
and dispersed by a chemical process, and it is to this cause that 
the marked stability and the reversibility of the transformation of 
these hydrosols are due. These colloidal solutions are stable in 
the presence of electroljrtes which normally flocculate pure hydrosols. 
The colloidal particles are capable both of uniting and dividing as 
already shown, and hence these hydrosols exhibit reversible colloidal 
transformations. W. G. 

A CoUoid Theory of the Corrosion and Passivity of Iron, 
and of the Oxidation of Ferrous Salts. John Albert Newton 
Friend (Trans., 1921, 119, 932—949). 

Chemical Reactions and Radii of Curvature. B. Luce {Compt, 
rend,, 1921, 172, 1287—1288. Compare Reboul and Luce, ibid., 
197).—^Further experiments are quoted in support of the view that 
the chemical action of a liquid on a solid depends on the shape of 
the latter, being greatest at those points where the mean curvature 
is greatest. Thus the influence of curvature is the same in liquids 
and in gases. W. G. 

Chemical Affinity. A. Korevaar (J. Physical Chem,, 1921, 
25, 304—310).—A theoretical paper in which the author points 
out that the term affinity b used in the literature and in text-books 
in two senses, thereby causing considerable confusion. On the one 
hand, it is used to designate the force acting between combining 
atoms, this is, the classical definition, and on the other, it is used 
to express the thermodynamic conception, created by van’t Hoff, 
which defines it as the maximum external work done by the chemical 
reaction at constant temperature and volume. The author reviews 
the use made of the term in a number of standard text-books and 
recommends that the term affinity should be used only in its 
classical sense, whilst the maximum external work should always 
be referred to as such and never as affinity. J. F. S. 

Determinations of the Number of Independent Constituents 
of a System of Substances. F. Wald {Bull, Soc. chim,, 
1921, [iv], 29, 266—271. Compare Dubreuil, A., 1920, ii, 742).— 
The mathematical expression worked out by Dubreuil is developed 
so as to deal with more complex systems. H. J. E. 

The Phenomenon of Partition. Nicolas de Kolossovsky 
{Bull. Soc. chim. B^lg., 1914, 28, 257—264).—^A study of the par¬ 
tition of hydrogen peroxide between water and ethyl ether. As 
the total concentration, P, increases, the coefficient of partition, C, 
between these two solvents at 18° diminishes, its value being given 
by (7= 14*77—0*397P4"0*00432P*. If m and n represent the degrees 
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of association of hydrogen peroxide in the water and ether respec¬ 
tively under these conditions, then it is calculated that the ratio 
n/m=l*3, a value which is very close to that previously found for 
acetic acid in the same solvents (A., 1911, ii, 591). W. G. 

Eqtiilibriuxn in the System: Ammonia-Ammonium Nitrate- 
Ammonium Thiocyanate. H. W. Foote and S. B. Brinkley 
(J. Amer. Chem, Soc.y 1921, 43, 1018—1031).—^The vapour pres¬ 
sures have been determined at 0°, 10°, and 20° for the two binary 
systems ammonia-ammonium nitrate and ammonia-ammonium 
thiocyanate and also for three mixtures in the ternary system 
ammoniar-ammonium nitrate-ammonium thiocyanate. The range 
of vapour pressure investigated was that from the saturated solu¬ 
tions to those showing pressures of about 1600 mm. Neither double 
salts nor solid products with ammonia are formed at 0° or above; 
but the saturated solutions are in equilibrium with the simple 
salts. The solubility curves of ammonium nitrate and ammonium 
thiocyanate in the three-component system have been determined 
at 0°, 10°, and 20°, together with the univariant point at which 
these curves intersect. The results show that, at the temperatures 
investigated, curves of equal vapour pressure in the ternary system 
are very nearly straight lines which connect points of equal vapour 
pressure in the two binary systems. The vapour pressures of the 
solutions examined are far bdiow those required by Raoult’s law. 
At any temperature, the saturated solution, containing ammonium 
nitrate and ammonium thiocyanate in approximately the molecular 
ratio 1: 3, shows the lowest vapour pressure, and this solution 
must therefore be most efficient for absorbing ammonia from 
gaseous mixtures. J. F. S. 

Equilibrium in the System: Aziimonia-Water-Ammonium 
Thiocyanate. H. W. Foote {J. Amer, Chem, 8oc,, 1921, 43, 
1031—1038. Compare preceding abstract).—^The vapour pressure 
of solutions of ammonia in water have been determined at 0°, 10°, 
and 20°, and those of water, ammonia, and ammonium thiocyanate 
have been determined at 10°, 20°, and 30°. The solubility of 
ammonium thiocyanate in water and aqueous solutions of ammonia 
(3*49%—22*70%) has been determined at 10°, 20°, and 30°. No 
additive or double compounds are formed between ammonium 
thiocyanate and either water or ammonia. The results show that 
at the temperatures investigated curves of equal vapour pressure 
in the ternary system are very nearly straight lines which connect 
points of equal vapour pressure in the two binary systems. 

J. F. S. 

The System: Copper-Cupric Oxide-Oxygen. H. S. Roberts 
and F. Hastings Smyth (J. Amer, Chem, Soc,, 1921, 43, 1061— 
1079).—^A continuation of work previously published (this vol., 
ii, 98). The present paper deals with the measurement of the 
dissociation pressures of the Uquid mixture of the two oxides of 
oopTOr throughout the range where this solution is in equilibrium 
with cuprous oxide; the composition of the liquid in equilibrium 
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with solid cuprio oxide from the eutectic temperature to 1230® 
and with solid cuprous oxide from the eutectic temperature to the 
minimum melting point of cuprous oxide; the measurement, at 
1120® and 1150®, of the dissociation pressures for'diiOEerent com¬ 
positions of the liquid when no solid phase is present; and measure¬ 
ments of the dissociation pressures of cuprous oxide within the 
temperature range where a liquid rich in copper is a dissociation 
product. It is shown that solid solution between cupric oxide, 
cuprous oxide, and copper is either non-existent or neghgible. In 
conjunction with the determinations of Heyn (A., 1904, ii, 406) 
and Slade and Farrow (A., 1912, ii, 1057), the TX (meltinjg point) 
relations from pure copper up to the mixture 81% cupric oxide 
19% copper have been established. The general course of the PT 
curves in the system has been deduced from a consideration of the 
TX dia^am. Data are presented for the three dissociation-pressure 
curves in the system CU 2 O-CUO-O 2 ; the melting point of the 
CugO-CuO eutectic is shown to be 1080*2® at 402*3 mm.; and the 
melting point of cuprous oxide is 1235® at 0*6 mm. The energy 
changes for the reaction CuO(5) ^ iCu 20 (s)+J 02 (sf) and the heat 
of fusion of cuprous oxide have been calculated from the data. 

J. F. S. 

Application of the Law of Mass Action to the Results 
obtained in the Action of ^-Galactosidase on Galactose in 
Solution in Propyl Alcohol. Marc Bridbl {Compt. rend., 1921, 
172, 1288—1291).—^When the law of mass action is applied to the 
synthesis of propyl |3-galactoside by the action of p-galactosidase on 
galactose in solution in aqueous propyl alcohol containing from 35— 
70% of the alcohol, it is seen that equilibrium is not reached oven 
after several months. W. G. 

Velocity of Chemical Reactions. John Eggert (Zeitsch. 
angew, Chem., 1921, 34, 181—183).—^A lecture dealing with the 
study of chemical kinetics from the experiments of Guldberg and 
Waage up to the present day. J. F. S. 

The Oxidation of Arsenious Acid by Nitric Acid in Presence 
of Mercuric Ions ; the Change of a Negative Catalyst to a 
Positive. Alfons Klbmenc and Frieorich Pollak (Zeitsch. 
aTwrg. Chem., 1921, 115, 131—140).~The influence of mercuric 
nitrate at different concentrations on the velocity of oxidation of 
arsenious acid by nitric acid has been studied, by titrating the 
unchanged arsenious acid with iodine solution at regular intervals 
during the progress of the reaction. Preliminary experiments 
showed that the effect of mercury ions was to tend to inhibit the 
reaction. For the quantitative experiments the greatest care 
was needed to avoid contamination with impurities to obtain 
concordant results. At a concentration of 7*7x10“® mols. per 
litre the effect of the mercuric ions was to inhibit the reaction 
completely. With diminishing concentration the inhibiting effect 
became less marked down to a concentration of 7*7 x 10^, and at 
7*7 X10“* mols. per litre there was a positive catalytic effect, which 



OBNSIEAL AKD mtBtOAJL aHSMtS^tBlT* 


ii. 448 


became still more marked at 7*7 x 10*“^^ mols. per litre. The 
positive catalytic effect at extreme dilutions is shown by the fact 
that when a blank experiment was repeated in a vessel which had 
been previously used for an experiment in presence of mercuric 
ions, the flask having been cleaned with great care, the reaction 
was still accelerated by traces of mercuric salt remaining. The 
sensitiveness of the reaction to the catalyst is extraordinary, as 
previously the smallest recorded effective concentration for catalysis 
was 7 X 10“® mols. per litre of colloidal platinum in the decomposition 
of hydrogen peroxide. The effect of mercury in reducing the 
activity of palladium hydrosol recorded by Paal (A., 1918, ii, 303) 
is probably due to the negative catalytic action of the mercury. 
Mercury either as metal or in the ionic condition probably exerts a 
negative catalytic effect in oxidation processes generally. 

* £i. S. R). 

Influence of Physical Conditions on the V^city of Decom¬ 
position of certain Crystalline Solids. C. N. Hinshelwood 
and E. J. Bowen (Proc. Eoy, Soc., 1921, [d], 99, 203—212. Com¬ 
pare A., 1920, ii, 743).—The conditions governing the rate of 
decomposition of crystalline substances have been examined. It 
is shown that the rate of decomposition of silver permanganate at 
110° depends on the size of the particles. In the case of crystals 
of average size 0‘25 mm. x 0*027 mm., the velocity is greatly 
accelerated as the reaction proceeds, owing to the disintegration 
of the crystals, whilst with finely powdered material consisting of 
particles of 0*005 mm. diameter the initial velocity is much greater 
but the subsequent acceleration is much less. The conditions 
ruling the propagation of the decomposition from the surface of a 
crystal to the interior have been studied in the case of the decom¬ 
position of ammonium dichromate and potassium permanganate 
by heat. It is shown that if the decomposition products do not 
form a coherent film round the crystal the reaction proceeds without 
hindrance and may be strongly accelerated owing to the disintegra¬ 
tion of the crystals, but if a film is formed the reaction is greatly 
retarded. With increasing temperature, the retardation becomes 
less and less marked and is succeeded by the usual type of accelerated 
reaction. This retardation is observed in the case of ammonium 
dichromate, but not in the case of potassium permanganate, because 
here the products are not firmly held. In the case of solid solutions 
of potassium permanganate in potassium chlorate, the retardation 
is observed in the initial stages of the decomposition. The con¬ 
nexion between the velocity of decomposition of particles of different 
sizes is not the same as that between the linear magnitudes, but 
considerably less. This implies that the surface which is effective 
in determining the rate of reaction is considerably greater than 
the apparent surface as deduced from the linear size of the particles. 
What appear to be individual crystals are really aggregates which 
are sufficiently loosely held together to allow decomposition to 
take place between them. The rate of evolution of oxygen from 
isomorphous mixtures of potassium permanganate and potassium 
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chlorate, of a series of compositions, has been determined at tem¬ 
peratures of 148—230‘2°, and values have been deduced for 200° in 
each case. The temperatures employed are not high enough to 
decompose the chlorate, so that the permanganate is responsible 
for the evolution of the oxygen. From the results, the authors 
calculate the heat of activation for the equimolecular mixture and 
find the value 618 cal./gram-mol. potassium permanganate at 200°, 
or 309 cal./gram-mol. of the equimolecular mixture. The results 
show that no distinction can be drawn between physical and 
chemical forces. The chemical forces between the atoms of solid 
substances are profoundly modified by physical conditions, such 
as proximity to the surface, and by the presence of neighbouring 
atoms in the space lattice. Moreover, the decrease in potential 
energy attending the process of solid mixture leads to increased 
chemical stability in a way which can be calculated approximately 
from the heat of mixture. J. F. S. 

Hydrolysis of Dichloro- and Hexa-aquo-chromic Chlorides. 

Abthur B. Lamb and Gorton R. Fonda (J. Amer. Chem, Soc., 
1921, 43, 1154—1178).—The uncertainty of the present values of 
the hydrolysis constants of the dichloro- and hexa-aquo-chromic 
chlorides has been pointed out. The hydrolysis constant of the 
dichloro-chloride has been measured by two methods. The first 
is a modification of the Walker method, and involves a comparison 
of the conductivities of solutions of the dichloro-salt containing 
different amotmts of hydrochloric acid. The second is a method 
already applied by Bjerrum to this problem, and involves a study 
of the kinetics of the transformation of the dichloro-compound 
into the hexa-aquo-compound, and in particular of the variation 
of the velocity constant of this reaction with the concentration of 
the hydrogen ion in solutions to which acid has been added. Know¬ 
ing this variation, it is possible to compute the hydrolysis constant 
from the observed values of the velocity constant in pure aqueous 
solution. The value obtained by the first method is K^=l*8 x 10“®, 
by the second A^^=2-0xl(H, which give the mean value Kg== 
1*9x10“®. It has been pointed out that the addition of small 
amounts of diohloro-chromic chloride to a solution and the observa¬ 
tion of its change in conductivity offers a convenient method for 
the determination of hydrogen-ion concentrations, particularly 
when they are small, and that the results are not affected by the 
presence of chloride ions at a concentration equal to that of the 
dichloro-chloride (0*008Jkf). The hydrolysis constant of the hexa- 
aquo-chloride at 25° has been measured over a wide range of con¬ 
centrations by five methods. An average value of ir6=l*68x 10"® 
at 26° was obtained, with an average deviation of less than 6%. 
Incidentally, in applying the method depending on the rate of 
inversion of sucrose, it was necessary to determine the acceleration 
produced by 0*0074Jlf acid at 25°, a much lower concentration than 
had previously been worked with at this temperature. In applying 
the Walker method to the hexa-aquo-chloride, it was also necessary 
to determine the location of the equilibrium between the dichloro- 
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chloride and the hexa-aquo-chloride at a concentration of O'OOSJlf^ 
both in the presence and absence of hydrochloric acid. It was 
found that in the former case 1*6% and in the latter 0*25% of the 
dichloro-salt was present in the equilibrium mixture at 25^. 

J. F. S. 

The Catalytic Action of certain Metallic Salts in Reactions 
of Organic Compounds. Antoinb KoBCZYi^rsKi {Bull, Soc, 
chim., 1921, [iv], 29, 283—290; Willgerodt, A., 1887, 806; Slator, 
Trans., 1903, 83, 729; Gay, Ducelliez, and Raynaud, A., 1914, 
i, 946).—^An attempt is made to find a relation between catalytic 
action and atomic weight. Preparations of p-nitrbphenyl thio* 
cyanate and brominations of benzene have been carried out with 
various metallic salts as catalysts, and the yield obtained is com¬ 
pared with the atomic weight of the metal the salt of which is used. 
It is claimed that a certain periodicity is observed. ‘ H. J. E. 

Action of Hydrol 3 rtic Diastases. Mabc H. van Labb {Bull. 
Soc. chim, Belg., 1920, 29, 214—227).—^Diastatic catalysis is a form 
of catalysis by hydrogen ions and the reaction velocity depends 
solely on the ratio enzyme/substrate. Within certain limits, the 
velocity increases with concentration of hydrogen ions. W. P. S. 

Dimensions of the Atom. L. St. C. Bbotjghaul {Phil. Mag., 
192i, [vi], 41, 872—876).—^Whep the atomic diameter is calculated 
from 6 of van der Waals’s equation by the relation cr=(36/27r^)i, 
where .^=2*75 x 10^®, it is found that the increase in passing from 
one inert gas to the succeeding one is constant: helium 2*30, argon 
2*86, krypton 3*14, xenon 3’42 (xlO“® cm.). This regularity is 
not found when the diameters are calculated from the viscosities. 
The regularity found is in agreement with Langmuir's theory. 

J. R. P. 

The Arrangement of the Periodic System of the Elements. 

Geobg Schaltenbband {Zeitsch. auorg. Chem., 1921, 115, 127— 
130).—^An attempt to explain the derivation of the periods of 
elements by an “ extension ” of the first hydrogen-helium period. 
In the derived period, in place of a hypothetical homologue of an 
element of the &st period, a number of new elements appear which 
share the properties of the hypothetical element. E. H. R. 

Natural Systems for the Classification of Isotopes, and 
the Atomic Weights of Pure Atomic Species as related to 
Nuclear Stability. William D. Habkins {J. Amer. Ohem. Soc., 
1921, 43, 1038—1060. Compare A., 1920, ii, 479, 746).—In an 
earlier paper {loc. cit.) the different atomic species were classified in 
series according to the composition of the nuclei of their atoms. 
The series are (1) thorium, (2) uranium, (3) lithium, and (4) meta- 
chlorine (Cl 17f). The present paper adds two natural and ex¬ 
perimentally determined methods of classification, which are 
complementary, (1) according to the isotopic number, and (2) 
according to the class number as defined further on. It is found 
lihat five variables, P, the atomic weight, or total number of protons 
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in the nuclens; equal to P-Jlf, the number of negative nuolear 
electrons; Jtf, the atomic number, or the net positive charge on the 
nucleus; N /P, which may be considered as the relative negativeness 
to positiveness of the nucleus; and w, the isotopic number, determine 
the composition of the atomic nuclei. These five variables would 
give ten two-dimensional curves, but the representation is greatly 
simplified by the fact that by a proper choice of the two independent 
variables (n and M) constant values of all five may be represented 
as straight lines. The isotopic number represents the number of 
neutrons of the formula pe necessary to represent the excess in the 
composition of the nucleus over what may be considered as the 
normal composition represented by the isotopic number, 0, which 
may be given as Th® isotopic number is exactly twice the 

value of the function / in the Harkins-Wilson equation for atomic 
weights or W—2{M-{-f)=2M-{-n, The atomic species were classi¬ 
fied according to their / values in an earlier paper (loc. cit.). The 
isotopic number 0 seems to represent the lowest isotope which is 
stable both with respect to disintegration and to aggregation, and 
includes about 70—80% of all faiown material. However, all 
isotopes with the isotopic number are not supposed to be stable. 
The isotopic numbers higher than 0 are represented by 54 hyper¬ 
bolas when N/P and P are the independent variables, and by 54 
straight horizontal lines when n is plotted on the T axis. It is 
shown that the composition of any atom is {p 2 c)M{pe)neM‘ The 
relative abundance of the atomic species of the different isotopic 
numbers on the earth and in meteorites is, n=0, earth 84*5%, 
meteorites 79*0%; n=l, earth 13*0%, meteorites 5*3%; n=2, earth 
0*2%, meteorites 1*6%; n==d, earth 0*007%, meteorites 0*0; 
n=4, earth 2*2%, meteorites 12*4%; n=5, earth 0*046%, meteorites 
0*1%. Thus the abundance is very high for the isotopic number 0, 
decreases to a minimum in isotopic number 3. rises to a secondary 
maximum in 4, and again decreases to 5 and 6. The difference of 
4 isotopic numbers between the maxima corresponds with 4 neutrons 
or a helio-group, which is an a-particle plus two electrons, so that it 
indicates that in this range, as well as in the radioactive region, the 
a-particle is an important unit in atom building. In an a-dis- 
integration the isotopic number remains constant; in p-disintegra- 
tions, it is lowered by two. p-Disintegrations oi atoms of odd 
atomic number are in general much more violent than those of even 
atomic number. Nuclei may be classified into the four following 
classes which bear an important relation to iiuclear stability: (1) 
both N and P even, comprising about 90% of known material, 
(2) N even and P odd, 5% *, (3) both N and P odd, 2*5%, and (4) 
N odd, P even, 0*0%, where all percentages are atomic. Therefore 
P-N, or the atomic number is even for most atoms, and the 
atomic weights of elements of odd atomic number are almost 
always odd, whilst those of even atomic number are usually even. 
The number of isotopes of elements of even atomic number should 
be, according to the earlier theory of the author, considerably larger 
than the number of isotopes of elements of odd atomic number. 
On the basis of the relations in this and what has been said above, 
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the existence of a number of undiscovered isotopes is predicted. 
The general theory indicates that the number of isotopes per atomic 
number reaches a maximum somewhere in the region between 
atomic numbers 28 and 83, and that there are fewer isotopes in the 
radioactive region, and very many less in the region of few isotopes 
between atomic numbers 1 and 27. A system of nomenclature of 
the radioactive atomic species is put forward. The atomic weights 
of isotopes of odd atomic number are almost always odd numbers, 
in order to make the number of negative nuclear electrons an even 
number. However, the values of the NjP ratio for lithium of 
atomic weight 7 and boron of atomic weight 11 are so high that the 
presence of lower rather than higher isotopes is indicated by the 
theory; thus indicating that lithium has an isotope of atomic 
weight 6, and that boron has an isotope of atomic weight 10. Whilst 
these isotopes have been discovered, the author's prediction of their 
existence was made in an earlier paper before their discovery. The 
existence of isotopes of these elements with still lower atomic 
weights than these would be contrary to the general rule that N jP 
is never less than | for stable complex atoms. The isotopes of 
even atomic number should have atomic weights which are mostly 
even numbers, although some odd atomic weights may occur. 
'J'lius most isoU^pes differ in atomic weight by 2. It is suggested 
that groups, such as the group, which contain one negative 
electron may be extremely stable with respect to disintegration,« 
but that they tend to combine with each other and with other 
similar gioups, or even with negative electrons alone, to form more 
complex groups in which the number of negative electrons is even. 
Thus two groups would combine to form an a-particle, or one 
group would unite with a negative electron to form a group 
or double* Jieutron. Thus such groups including Rutherford’s 
Pge, if it exists, would be stable with respect to disintegration, but 
ijot with r (*spL*ct to aggregation. In exceptional cases a group 
might attach itself to a larger atom nucleus, thus forming the 
isotope of lithium of atomic weight G by combining with one a- 
particle; that of nitrogen by combining with 3 a-particles and that 
of boron by a union with 2 a-particles. There are many facts which 
suggest that the disintegration of an atom need not be the exact 
reversal of its method of formation. J. F. S. 

A Rotary Burner. Georg LocKEMAJSfJs (Zeitsch. arigew. Chem., 
1921, 34, 198).—A rotary burner for mechanically keeping in 
continual motion a Bunsen flame for use in such laboratory opera¬ 
tions as ashing organic substances, distilling liquids, etc., consists 
of a horizontally rotating wheel driven by a motor or water turbine, 
on which is mounted vertically the burner tube in such a manner 
that the distance radially from the axis of rotation can be adjusted 
at will. The vertical tube is connected with a horizontal gas lead 
through an enlarged "f -piece, forming a gas-tight socket in which it 
is capable of rotating. To avoid possible gas leaks at this joint, 
the gas is allowed to mix with air in the horizontal lead in the usual 
Bxmsen burner fashion, so that should the socket become worn at 
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all, the suction of the flame will cause an inward flow of air instead 
of a gas leakage outwards. The whole apparatus is mounted on an 
ordinary iron laboratory stand, and several may be coupled in 
series by driving cords if desired, and all worked from the same 
motor. G. F. M. 

Lecture Experiment: Reduction of Oleic Acid to Stearic 
Acid. R. Fbxjlgbn (Zeitsch. physiol. Chem., 1921, 114, 1— 3).— 
One gram of oleic acid in 10 grams of glacial acetic acid is quantita¬ 
tively reduced in five minutes, by shaking with 0*1 gram of platinum 
black in an atmosphere of hydrogen. C. R. H. 


Inorganic Chemistry. 


Determination of the Atomic Weight of Tellurium. P. 

Bbuylants and G. Desmet (Bull. 8oc. chim. Belg.y 1914, 28, 
264—266).—The starting material was pure tellurium prepared 
from hydrogen telluride. The tellurium was dissolved in nitric 
acid and the solution evaporated to dr^ess, the residue being 
calcined and melted. The tellurium dioxide was dissolved in pure 
aqueous sodium hydroxide and the tellurium estimated volumetric- 
aUy either in alkaline or just acid solution by the method of 
Marckwald and Foizik (A., 1910, ii, 604). The mean of twelve 
estimations in alkaline solution gave the value 127*8 for the atomic 
weight, and of nine estimations in acid solution the value 127*65. 

W. G. 

Method of Producing Dry Ammonia. H. W. Footb and 
S. R. Brinkley {J. Amer. Chem. Soc., 1921, 43, 1178—1179).—A 
convenient method of storing and delivering dry ammonia is 
described. The apparatus consists of a 500 c.c. wide-necked bottle 
fitted with a stopper carrying two tubes with taps, one for delivery 
and the other for charging. The bottle is nearly filled with dry 
ammonium thiocyanate, which acts as adsorbent. The bottle is 
surrounded by ice and the charging tube connected to an ammonia 
generator, the ammonia as it enters the bottle is absorbed about as 
rapidly as by water, and when the ammonium thiocyanate is 
saturated, it contains about 45% of its weight of ammonia. The 
ammonia can be drawn off by slightly raising the temperature, 
room temperature is generally sufficiently high. This method has 
the advantages that the rate of evolution of the gas can be readily 
controlled by slight changes of temperature and ako the gas evolved 
is absolutely dry. J. F. S. 

Compounds of Ammonia and Carbonic Acid in Equilibrium 
with their Aqueous Solutions. Ernst Tbrrbs and Hans 
Wbisbr {Zeitsch. Elektrochem., 1921, 27, 177—193).—The con¬ 
ditions under which the different compounds of ammonia and 



INOBGANIO CHBMISTBY. 


tt. 449 


carbonic acid are stable in contact with aqueous solutions of the 
components have been studied at temperatures from 0*1® to 60®. 
Only ammonium hydrogen carbonate forms a congruent solution 
in water, that is, one in which the ratio of CO* to NHg is the same 
both in solution and in the solid phase. Of the other compounds 
of ammonia and carbonic acid, precise conditions were known 
only for the formation of ammonium carbamate, but in the course 
of the work methods were found for obtaining both the salt, 
2 NH 4 *HC 03 ,(NH 4 ) 2 C 03 ,H 20 , and normal ammonium carbonate in a 
pure state. The former salt crystallises from solutions containing 
ammonia and carbon dioxide in the ratio 4 : 5. Normal ammonium 
carbonate was prepared by dissolving 395 grams of ammonium 
hydrogen carbonate in 150 grams of water and 333 grams of 25% 
ammonia solution, whilst passing in ammonia under an increa^sed 
pressure of 0*2 atm. and warming at 40® until solution was 
complete. On cooling to 10®, the normal carbonate crystallised. 

For the equilibrium experiments, solutions were prepared start¬ 
ing with each of the above four substances as solid phases, by 
dissolving them in different concentrations of ammonia. Owing 
to the slowness with which equilibrium was attained in those cases 
where a change of solid phase occurred, it was necessary to prepare 
the^ solutions at a higher temperature in order to obtain complete 
solution and then allow the sojid phase to separate on cooling to 
the required temperature. The concentrations of ammonia and 
of carbonic acid were determined in the solution when equilibrium 
was reached, and the solid phase was examined both by analysis 
and microscopically. It was found possible readily to identify by 
their crystalline form the five solid phases which were found to 
occur, namely, ammonium hydrogen carbonate, normal carbonate, 
hydrogen carbonate-carbonate double salt, carbamate and hydrogen 
carbonate-carbamate double salt, NH 4 *C 02 *NH 2 ,NH 4 *HC 03 . 

Equilibrium diagrams for each temperature were constructed by 
plotting carbon dioxide % against ammonia % in the solution; 
changes of direction of the curve indicated a change of solid phase. 
By combining the diagrams for different temperatures, a three- 
dimensional diagram was constructed in which the fields corre¬ 
sponding with the different solid phases were indicated. The normal 
carbonate and the two double salts have a limited temperature 
range of stability. Starting from ammonium hydrogen carbonate, 
between 0® and 33®, with increasing ammonia concentration, the 
solid phases change consecutively to the hydrogen carbonate- 
carbonate double salt, normal carbonate, and finally carbamate. 
At about 33®, both the double salt and normal carbonate disappear, 
but the new double salt hydrogen carbonate-carbamate appears 
between the hydrogen carbonate and carbamate. No further 
change appears up to 60°, the temperature limit of the experiments. 

E. H. B). 

Flocculation of Colloidal Arsenic Sulphide. Principle of 
a Method of Study. A. Boutabic and M. Vtjillaumb (Cornet, 
rend,^ 1921, 172, 1293—1296).—^The spectrophotometrio method 
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previously used to study the formation of precipitates {Am. 
Physique, 1918, [ix], 9, 183) has been applied to a study of the 
flocculation of colloidal arsenic sulphide. In order to have per¬ 
fectly comparable flocculations, it is essential that the colloidal 
solution should not contain any free hydrogen sulphide or any 
free arsenious oxide. An excess of arsenious oxide has much less 
effect than an excess of hydrogen sulphide. The effect of free 
hydrogen sulphide varies with the nature of the electrolyte used 
as a flocculating agent. W. G. 

Carbon Formed by the Action of Mercury on Carbon Tetra¬ 
chloride, Tetrabromide, and Tetraiodide. 6. Tammann 
{Zeitsch. anorg, Chem., 1921, 115, 145—158).—^By the action of 
mercury vapour on carbon tetrachloride at 600—700°, mercurous 
chloride is formed and carbon is deposited. Under high pressure, 
900 to 27G0 kilos per sq. cm., the reaction starts at about 400° 
and is accompanied by a fall in pressure. Carbon tetrabromide 
and tetraiodide react similarly. The caT]>on so formed retains 
water tenaciously, 7—10% after heating at 600° in a stream of 
nitrogen. The density of the carbon so obtained is high, 2*32 
from carbon tetrachloride, 2*51 from the tetrabromide, and 2*37 
from the tetraiodide, whilst that of graphite is 2*1—2*3. Carbon 
obtained similarly from hexachloroethane had d=2*16, from hexa- 
chlorobenzene 2*46 to 2*22, and from carbon disulphide 2*38. It 
appears that carbon formed by reactions not involving the form¬ 
ation of water has a higher density than that which is formed 
with water. On keeping, this dense form of carbon absorbs much 
water, and, when it is again dried, its density is found to have 
diminished. When carbon from carbon tetrachloride is heated for 
a short time at 2100—2300°, its density falls from 2*32 to 1*37. 
Chemically, the new, dense form of carbon is more reactive than 
sugar carbon (compare this vol., ii. 451). -X-Ray examination failed 
to reveal crystalline structure, whilst sugar carbon appears to be to 
some extent crystalline. The high density of the new* form of carbon 
is probably due to very close packing of extremely small particles. 
Heating to a high temperature causes the particles to increase in 
size with the result that the density decreases, without the appear¬ 
ance necessarily of a crystalline structure. 

The condition diagram of carbon is discussed. The melting- 
point curve of graphite probably falls with increasing pressure, 
cutting the diamond curve near 1500°. The density of liquid 
carbon would then be greater than that of graphite. It is sug¬ 
gested that above the diamond field at high temperatures and 
pressures an unknown form of carbon exists, the density of which 
lies between that of graphite and diamond. Such a condition 
diagram accounts for the Imown properties of diamond and graphite 
and for the geological facts. E. H. R. 

Oxidation of Carbon Monoxide by Passage with Oxygen or 
Air through the Silent Discharge and over Catalysts which 
decompose Ozone. Arthur B. Ray and F. 0. Andbregc 
(«/. Amer. Chem. Soc., 1921, 43, 967—^978).—With the object of 
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finding a method for destroying carbon monoxide in air, the effect 
of passing this gas mixed with air or oxygen through an ozoniser 
and also over substances which catalyse the decomposition of ozone 
was studied. It is shown that the yield of ozone in the effluent 
gas by passing air or oxygen through a silent discharge is decreased 
by the presence of water vapour, by using a silvered electrode, and 
by having small arcs in series. There is an optimum rate of passage 
of the gas through the discharge, which in the present experiments 
is 7*72 Utres per minute. This rate also gives the optimum formation 
of nitric acid. No appreciable oxidation of low concentrations of 
carbon monoxide in air or oxygen is effected by a low concentration 
of ozone unless the ozone is decomposed by special catalysts. 
Carbon monoxide may be almost completely oxidised by passage 
with pure oxygen or air through the silent discharge. The optimum 
conditions for obtaining maximum yields of ozone in the effluent 
gas are not necessarily the conditions for obtaining maximum 
oxidation. Other conditions being constant, the slower the rate 
of passage through the ozoniser the greater the amount of oxidation. 
The fact that under certain conditions more carbon monoxide is 
destroyed than can be oxidised by the maximum yield of ozone in 
the effluent gas when oxygen or air is ozonised under similar con¬ 
ditions, is accounted for % assuming the formation and decom¬ 
position of sufficient ozone in the ozoniser tube, or by assuming 
the formation of an active modification of carbon monoxide, or of 
oxygen other than ozone. The experimental evidence is insufficient 
to decide this point. By passing a mixture of air or oxygen con¬ 
taining relatively small amounts of carbon monoxide and ozone 
over a catalyst, such as silver, the carbon monoxide is readily 
oxidised, presumably as a result of the cataljrtic decomposition of 
ozone. I^ad and lead dioxide are less effective catalysts, and 
manganese dioxide, unless specially prepared, is ineffective as a 
catalyst for the oxidation reaction, although it completely decom¬ 
poses ozone. The carbon monoxide is most efficiently oxidised 
as regards time and energy when it is passed with air or oxygen 
through the silent discharge and over the silver catalyst. The 
best results are obtained when the undried air mixture is passed 
through a very large discharge unit and over silvered asbestos. 
The total oxidation obtained is apparently greater than can be 
accounted for by the assumption ^at it is aU caused as a result 
of simple ozone decomposition—one molecule of ozone oxidising 
one molecule of carbon monoxide. The formation of an active 
modification of carbon monoxide or of oxygen other than ozone 
under these conditions is possibly indicated. The presence of 
hydrogen does not affect the oxidation of carbon monoxide in 
these circumstances. J. F. S. 

The Behaviour of Carbon towards Silicon. G. Tammani? 
(Zeitsch. morg, Ghem., 1921,115,141—144).~The reaction between 
silicon and different forms of carbon when a loose mixture of equal 
weights of the two is heated has been studied. The temperature 
at which the reaction starts varies with different forms of carbon. 
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With carbon prepared by the action of mercury on carbon tetra* 
chloride at 450^, the reaction started at 1220^, with soot from 
turpentine at 1340^, with sugar charcoal at 1410°, and with graphite 
at 1390°. The reaction product from the carbon from carbon 
tetrachloride, after freeing from uncombined carbon, appeared 
from analysis to contain the compound SiC. It consisted principally 
of microscopic particles with a small quantity of very thin needles. 
The density of the particles varied between 2*4 and 2*8. After 
ignition, the density of the heavier particles increased to 3*0, whilst 
the density of carborundum is 3*12. By using a higher proportion 
of carbon in the mixture, and also by heating carbon with silica 
at 1600° in a carbon tube, similar products were obtained con¬ 
taining, however, a higher proportion of carbon than SiC, but less 
than SiCg. Further investigation is needed to determine the 
nature of the crystalline phases present in these products. 

F. H. Hr. 

The Binary Systems of Lithium Orthosilicate with Zir¬ 
conium OrthosUicate and Calcium Orthosilicate. Hobebt 
Schwarz [with A. Haaoke] {Zeitsch. anorg. Chem,^ 1921, 115, 
87—99).—The melting point of pure lithium orthosilicate, 1249°, 
is lowered by the ad(Stion of zirconium orthosilicate in proportion 
to the concentration of the latter, up to 30 mol.% ZrSiO^, at which 
composition a pure eutectic is formed, m. p. 1021°. As the pro¬ 
portion of zirconium orthosilicate is still further increased, the 
melting point again rises to a maximum at 1162°, the melting 
point of the compound 3 ZrSi 04 , 2 Li 4 Si 04 . Further increasing the 
proportion of zirconium orthosilicate, the melting point falls as 
far as 70 mol.% ZrSi 04 , to rise again subsequently, but experi¬ 
ments could not be continued beyond this point, as the mixtures 
could not be fused in the furnace used. The two silicates do not 
form mixed crystals. The mixtures containing 60 mol.% or more 
of lithium orthosilicate are readily attacked by cold water, the 
others by boiling water. Those containing a high proportion of 
zirconium orthosilicate resemble extremely hard porcelain. The 
densities of the mixtures were determined. The density increases 
from 2*28 (Li 4 Si 04 ) to a maximum 4*024 for the binary compound, 
falls slightly, and again rises to 4*61 (ZrSi 04 ). The molecular 
weight of zirconium silicate, calculated by the Raoult-van’t Hoff 
formula from the depression of the freezing point of lithium silicate, 
corresponds with the simple molecule ZrSi 04 . 

The system: lithium orthosilicate-calcium orthosilicate is more 
complicated than the above. From 0—20 mol.% Ca 2 Si 04 , pure 
mix^ crystals separate; from the latter point up to 30 mol.% 
CagSiCL, mixed crystals separate until the composition reaches 
30% Ca 2 Si 04 , corresponding with a pure eutectic, m. p. 1092°. 
Throughout the remainder of the series mixed crystals are formed 
with melting point maxima at 40 and 60 mol.% and minima at 
60 and 70 mol.% Ca 2 Si 04 . A poljrmorphous change is indicated 
by an arrest point which has its greatest duration at 932° with 
60 mol. % Ca 2 Si 04 . Density determinations and microscopic 
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evidence confirm the existence of a compound Li 4 Si 04 ,Ca 2 Si 04 
stable only below this temperature. Other thermal changes occur 
within 20® of this temperature in mixtures containing 36—46 and 
65—66 mol.% Ca 2 Si 04 respectively, but their nature remains 
unexplained. The density of the compounds Li' 4 Si 04 ,Ca 2 Si 04 is 
2*847. Thin sections of this composition show fairly large doubly 
refracting granules, optically positive, probably biaxial, showing 
extinctions parallel to the cleavage. E. H. R. 

Metallic Hydrides and the Action of Hydrogen on the 
Metals. I. E. Tomkinson {Chem, News, 1921, 122, 241—^243).— 
A summary of the literature dealing with calcium, barium, and 
strontium hydrides. J. R. P. 

Formation of Compounds and Solubility in Systems of the 
T3rpe : Sulphuric Acid-Metal Sulphate. James Kendall and 
Arthub W. Davidson (J. Amer, CiUm, Soc.^ 1921, 43, 979—990. 
Compare this vol., ii, 45).—^A continuation of work previously 
described. The solubility of the anhydrous sulphates of calcium, 
barium, magnesium, zinc, iron (ous), iron (ic), mercury (ous), 
mercury (ic), silver, aluminium, nickel, lead, and copper in anhydrous 
sulphuric acid has been determined at temperatures from the 
eutectic point upwards. Freezing-point determinations have been 
made over a similar temperature range. The following compounds 
have been isolated: BaS 04 , 3 H 2 S 04 ; CaS 04 , 3 H 2 S 04 ; which exists 
in two crystalline modifications, MgS 04 , 3 H 2 S 04 ; Hg 2 S 04 ,H 2 S 04 ; 
^ 82 ^^ 4*^^2804 and Ag 2 S 04 ,H 2 S 04 , which exists in two crystalline 
modifications with a transition point at 66 ®. Ferrous sulphate 
and zinc sulphate also form double compounds, but the exact 
composition has not been ascertained. In the other cases, no 
double compounds could be isolated. The molecular solubility 
in anhydrous sulphuric acid at 25® is found to be : CaS 04 , 5*16; 
MgS04, 0-18; AySOA, <0-01; ZnS04, 017; FeS04, 0*17; 
Fe2(S04)3, <0-01; CUSO 4 , 0*08; Hg2S04, 0-78; Ag2S04, 9-11; 
and HgSOA, 0 * 02 . Nickel sulphate and lead sulphate have a very 
small solubility at this temperature. The compounds obtained 
in the present investigation are considerably less complex and less 
stable than those given by the sulphates of the alkali metals {loc, 
cit). If the metals are arranged in order of the electromotive 
series, compound formation is seen to be dependent on the position 
of the metal with respect to hydrogen. Only those metals much 
above hydrogen (for example, lithium and potassium) and those 
much below (for example, silver) show extensive acid salt formation. 
As the zero point is approached from either side, the stability of 
the complexes decreases until finally no compounds can be isolated. 
Solubility relationships throughout the series are found to follow 
a similar course. The alkali sulphates and silver sulphate are 
extremely soluble in sulphuric acid, the sulphates of the metals 
less pronouncedly positive or negative are much less soluble; the 
sulphates of metals with electrode potentials near to the zero point 
are practically insoluble, J. P. S. 

VOL. cxx. ii. 17 
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Revision of the Atomic We%ht of Lanthanum. Analysis 
of Lanthanum Chloride. Gregory Paul Baxter, Munro Tani, 
and Harold Caknino Chapin (J. Amer, Chem. Soc., 1921, 43, 
1080—1085).—Two samples of lanthanum material were subjected 
to a prolonged series of crystallisations as double ammonium 
lanthanum nitrates. The material thus finally obtained was 
shown to be entirely free from the other rare earths by spectroscopic 
examination. The material was converted into the oWoride through 
the oxalate and oxide. The crystals of chloride first obtained were 
recrystallised four times and dried by keeping in a vacuum desiccator 
over fused potassium hydroxide. When it could be dried no 
further by this method, it was heated at 85°, whereby most of the 
water of crystallisation was expelled; the temperature was then 
raised to 130° to expel the last molecule of water. When this 
was complete, the temperature was raised to 360° for some time 
and the preparation then rapidly melted at 1000°. The heating 
was all carried out in hydrogen chloride, and after the fused salt had 
solidified this was replaced by nitrogen and eventually by air. 
The pure material was then transferred directly to a weighing 
bottle. The analysis was carried out both volumetrically and 
gravimetrically by the method previously described for the deter¬ 
mination of the atomic weight of praseodymium (A., 1915, ii, 263). 
From six determinations the ratio LaCl 3 : 3Ag was found to be 
0*767895, the extreme values being 0*757930 and 0*757841, from 
which the atomic weight is calculated to 138*914. Seven deter¬ 
minations of the ratio LaClg: 3AgCl lead to the value 0*570410, 
the extreme values being 0*570331 and 0*570543, which give the 
atomic weight as 138*912. This is lower than the accepted value, 
but since the presence of the usual companions of lanthanum, 
cerium, praseodymium, and neodynium would raise the apparent 
atomic weight, this value must be regarded as a maximum. In 
the calculations, the specific gravity of anhydrous lanthanum 
chloride is taken as 3*947. J. F. S. 

The Influence of Cerium on the Properties of Aluminium 
and of some of the more important Light Metal Alloys. 

J. Schulte (Metall u, Erz, 1921, 18, 236—240).—Addition of 
small quantities of cerium (under 1%) to aluminium and alloys of 
aluminium containing 3% Cu or 3*3% Mg increased the ductility 
without altering the other properties, but it was without effect on 
alloys containing 10% Cu or 4% Ni, or 25% Zn. The nitrogen 
content of pure aluminium was considerably reduced by addition 
of 0*2% Ce, but, contrary to previous statements, cerium does not 
remove silicon from aluminium. [Compare J, Soc* Chem. Ind., 
1921, July.] A. E. P. 

The Calculation of the Positions of Eutectic Points and 
Solubility Limits in Systems containing Iron. Karl Baeves 
(Zeitsch, anorg, Chem,, 1921, 115, 290—292).—Tammann has shown 
that in mixed crystal series there are certain limiting compositions 
beyond which the mixed crystals are or are not attacked by chemical 
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agents, and that these limits are found where the atomic pro¬ 
portion of one constituent is ^ or a multiple of this fraction (A., 
1919, ii, 398). In bina^ systems containing iron, for example, 
iron with carbon, titanium, phosphorus, arsenic, or boron, it is 
now found that similar atomic or molecular fractions are of import¬ 
ance. For instance, in the iron-carbon system, pearlite, with 
0*89% C, contains J mol. of FegC; the solubility limit for carbon, 
1’'76%, corresponds with f moL FegC; and the eutectic point, 
4*29% C, corresponds with | mol. FegC. These relations may 
throw light on the molecular structure of alloys. E. H. R. 

The Velocity of Diffusion of Carbon in Iron. Ibis Runge 
(Zeitsch. anorg, Chem., 1921, 116, 293—311).—Experiments were 
made to determine the velocity of diffusion of carbon into iron by 
measuring the change of resistance of iron wire in a current of 
gaseous hydrocarbon at high temperatures. Illuminating gas 
diluted with hydrogen had little or no action; toluene diluted with 
nitrogen reacted slowly, more quickly when diluted with hydrogen, 
whilst a rapid action was shown by mixtures of benzene with 
nitrogen, light petroleum (b. p. 90—100®) with hydrogen, and 
hexane with nitrogen or hydrogen. The resistance-time curves 
were similar in character to the theoretical curve, assuming the 
diffusion of carbon to follow the diffusion law. At 900®, the 
diffhsion coefficient of carbon in iron is about 2 x 10 “’ cm.^/sec. 
With an active gas, at 930®, 0*6 mg. of carbon passes through 1 sq. 
cm. of surface in the first three minutes. The resistance change 
due to 1% of carbon is 6*7% at 920®, 7% at 830®, and 40% at 18® 
of the resistance at the corresponding temperature. The velocity 
of cementation falls off rapidly with temperature and is inappre¬ 
ciable at 700°. When cementation takes place above 900°, y-mixed 
crystals are formed, and the product is found to consist of cementite 
and pearlite. At 800®, the P-iron takes up carbon to form an 
equilibrium mixture of y-mixed crystals containing about 0‘3% 
of carbon and p-iron. Whether diffusion takes place in the gaseous 
form or as carbon cannot be affirmed, but the marked influence of 
hydrogen on the rate of diffusion points to the former. E. H. R. 

The Nature of Subsidiary Valencies. XXV. Stability of 
Complex Kations with Varying Magnitude of Anions. Fbitz 
Ephbaim and Franz Muller (Rer., 1921, 54, [R], 973—^978).— 
It has already been shown that very large anions render small 
kations eminently capable of additive reactions (A., 1920, ii, 378), 
but evidence of the regular increase of the stability of the kationic 
complex with increasing size of the anion has only been deduced 
in the case of the halogens. Similar experiments are now described 
with the group, SO 4 , Se 04 , CrO^, M 0 O 4 , WO 4 , the method consisting 
in allying the ion with the nickemexammine complex and measuring 
the temperature at which the ammonia tension of the product thus 
formed is equal to the atmospheric pressure. The stability of the 
complex is found to be independent of the atomic volume of S, 
Se, Or, Mo, and W, but to increase proportionally with the mole¬ 
cular volume of the corresponding trioxide. 
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If a mixture of freshly-precipitated nickel hydroxide and 
ammonium molybdate is saturated with ammonia, the compound^ 
[Ni(NH 3 ) 5 H 20 ]Mo 04 , is obtained in sapphire-blue, hexagonal 
crystals; it is transformed by ammonia at 120 ® into hexammine- 
nickel molybdate, the ammonia tension of which is equal to the 
atmospheric pressure at 116®. Under similar conditions, ammo¬ 
nium tungstate and nickel hydroxide give dark blue, hexagonal 
crystals of the ccmpound, NiW 04 , 6 NH 3 , 8 H 20 , which is trans¬ 
formed by a current of ammonia at 125® into the tetrammine ; the 
latter is converted by ammonia at the ordinary temperature 
in the presence of a trace of moisture into the hexammine, 
fNi(NH 3 ) 3 ],W 04 , which has an ammonia tension equal to the 
atmospheric pressure at about 120®. Hydrated nickel hexammine 
chromate, NiCr 04 , 6 NH 3 , 4 H 20 , pale green, quadratic crystals, is 
most readily obtained by solution of basic nickel chromate in con¬ 
centrated ammonia and precipitation with alcohol ; its constitu¬ 
tion, however, appears to require further investigation. A mixture 
of this compound and the substance, NiCr 04 , 5 NH 3 ,H 20 , is obtained 
by the action of ammonia on a paste of nickel hydroxide and potass¬ 
ium chromate. Nickelhexammine selenate is prepared similarly 
from nickel hydroxide and sodium selenate, an intermediate aquo- 
ammine being obtained which is dehydrated in a current of ammonia 
at 100 ® and subsequently saturated with the gas at the ordinary 
temperature; its dissociation temperature is 168®. H. W. 

Titanium Peroxide. Maurice Billy (Compt. rend,, 1921, 
172, 1411—1412).—From estimations of the active oxygen it is 
shown that all the compounds previously considered as salts of 
the oxide, Ti 03 , are really complexes of hydrogen peroxide and 
pertitanic salts corresponding mth the peroxide, Ti 205 . A com¬ 
plex double potassium salt was prepared having the composition 
K 2 S 04 ,Ti 0 S 04 , and when it was dissolved in ice-cold water and 
alcohol added, the clear liquid decanted from the precipitate was 
found to contain hydrogen peroxide. A hydrate of the peroxide, 
TigOgaq., was also obtained by precipitation with alcohol from a 
solution prepared by pouring equimolecular quantities of potassium 
sulphate and titanyl sulphate into an excess of hydrogen peroxide. 

W. G. 

Atomic Weight of Germanium. John H. MiJller {J, Amer. 
Chem, Soc., 1921, 43, 1085—1095).—The processes of purification 
of the germanium salt used for the determination of the atomic 
weight of this element embodied a more thorough treatment for 
the elimination of the known impurities of germanium than pre¬ 
viously adopted. The chlorine-hydrochloric acid distillation pro¬ 
cess, although adequate for the removal of silica and tin, can 
scarcely be accepted as a means of eliminating the last traces of 
arsenic from germanium compounds. Four redistillations of the 
chloride from hydrochloric acid solution in a stream of chlorine 
failed to remove the last trace of arsenic. The treatment of the 
nearly pure germanium oxide with sufficient water to dissolve 
nearly all of it, and the fractional crystallisation of the hydrated 
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oxide from this solution, served a twofold purpose : to remove the 
much more soluble arsenic oxide at one end and to eliminate any 
remaining traces of tin and silica in the less soluble fractions at 
the other end. The formation of potassium germanofluoride was 
not carried out until the absence of the isomorphous stannofluoride 
and silicofluoride was ensured by complete removal of tin and 
silica from the original oxide. The stability of potassium germano¬ 
fluoride and its non-hygroscopic character together with its com¬ 
plete decomposition in hydrogen chloride indicates that it is the 
most suitable germanium compound for accurate analysis. The 
complete conversion of the germanofluoride by hydrogen chloride, 
the germanium chloride volatilising, potassium chloride only being 
left, was established in all analyses by negative tests for both 
germanium and fluorine. The mean of seven determinations of 
the ratio K 2 GeFe: 2KC1 gave 72'418 for the atomic weight of 
germanium, the extreme values being 72’41 and 72*45. 

J. F. S. 

Double Catalysis of Vanadic Acid and Hydrogen Peroxide. 

V. Auger (Compt. rend,, 1921, 172, 1355—1357).—Pervanadic acid 
resembles perchromic acid in that its catal 5 rtic decomposition of 
hydrogen peroxide, the pervanadic acid being itself reduced to a 
vaijadyl salt, becomes more rapid and more complete in the presence 
of an acid. Vanadyl salts, however, unlike chromium salts, are 
immediately oxidised to pervanadic acid in the presence of hydrogen 
peroxide, so that in the course of time the whole of the hydrogen 
peroxide introduced into an acid solution of vanadic acid is com¬ 
pletely destroyed and the reduction of the vanadic acid is more 
or less marked, according to the hydrogen-ion content of the 
solution. W. 6. 

Alkali Peutachloro- and Pentabromo-ruthenates [Rutheno- 
chlorides and Ruthenobromides]. A. Gutbibb, F. Falco, and 
Th. Vogt (Zeitsch. anorg. Chem., 1921, 115, 225—236).—Experi¬ 
ments were made to determine the degree of hydration of these 
salts, about which observers have disagreed. The salts were pre¬ 
pared from H 2 [RuCl 5 ] and HgCRuBrg] and the corresponding alkali 
chlorides and bromides. Potassium ruthenochloride always crystal¬ 
lises in the hydrated form K2RuCl5,H20. It does not form a 
hexachloro-salt with chlorine, unlike the organic halogen salts of 
ruthenium. When dehydrated by heat, it decomposes. The cor¬ 
responding rubidium salt contains one molecular proportion of 
water, but the caesium salt was always obtained in the anhydrous 
form except on one occasion, when the monohydrate was obtained. 
The salts are sparingly soluble in water, forming yellow solutions 
which darken gradually at ordinary temperatures, quickly at the 
boiling point. The hydrolytic change is accompanied by an increase 
in electrical conductivity (compare Howe, A., 1904, ii, 665). Of the 
ruthenobromides, the potassium and caesium salts crystallise in the 
anhydrous form, the rubidium salt with one molecular proportion 
of water. E. H. R. 
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Tetrahedritd, Triplite, Anthrahyllite, etc. Earl V. Shan¬ 
non (Proc. V.8. Nat. Mua., 1920, S8, 437—453).—Crystallographic 
notes are given of anglesite, calcite, and datolite from various 
American localities. Crystals of tetrahedrite from the Hypotheek 
mine, Pine Creek district, Idaho, gave, after deducting 13’57% of 
quartz; 

Sb. As. Fe. Cu. Zn. Ag. S. Total. 

26-81 trace 5-13 37-70 3-87 trace 26-49 100-00 

Massive, brownish-red triplite, resembling garnet in appearance, 
occurring with dark-blue tourmaline in a lithia-rich pegmatite at 
Chatham, Connecticut, contains rather more iron and has higher 
refractive indices (a 1-665, p 1*673, y 1*682) than triplite from 
Nevada (A., 1913, ii, 715); analysis gave : 

(I08S 

PjOfi. MnO. FeO. CaO. MgO. F. HaO. Insol. O for F). 

32*81 62*40 4*95 3*18 0*58 9*09 0*35 M7 100*70 

A brown, fibrous and bladed mineral from Chesterfield, Massa¬ 
chusetts, closely resembling cummingtonite in appearance, is proved 
to be the gedrite variety of anthophyUite (anal. I). Under the 
microscope it is colourless, except where stained with limonite; 
a 1*644, y 1*660. The bucholzite variety of sillimanite (anal. II) 
is found as sheets of white to pale green, finely fibrous material in 


SiOa. 

AI2O3. 

FejOg. 

FeO. 

MnO. 

CaO. 

MgO. 

H3O. 

Total. 

49*66 

6*74 

1*23 

18*09 

0*05 

3*38 

18*62 

1*66 

99*33 

38*10 

69*48 

1*05 

— 

— 

— 

— 

1*32 

99*95 

45*12 

8*29 

23*67 

5*93 

trace 

trace 

9*36 

9*12 

99*49 


pegmatite at Russell, Massachusetts; D 3*172—3*180, H 5, a 1*629, 
y 1*635. Stilpnomelane altering to chalcodite (A., 1920, ii, 499) 
forms veins in diabase at Lambertville, New Jersey, as a very 
light, porous aggregate of greenish-brown or golden-brown scales 
(anal. III). L. J. S. 

Palmierite from Vesuvius. Ferruccio Zambonini (Compt, 
rend,, 1921, 172, 1419—1422).—^The original analysis of palmierite 
(A., 1907, ii, 628) showed a deficiency of sulphur trioxide for a 
normal salt and the formula has been in doubt. New material 
formed on recent lava in the crater of Vesuvius has the form of 
hexagonal scales with a : c=l: 3*761; it is optically uniaxial and 
negative with w l*712(Na). Crystalline material was prepared 
artificially by heating for one hour at 1000 ® and slowly cooling 
a mixture of potassium, lead, and sodium sulphates (5: 7*5:9). 
This has D 4*50, is optically uniaxial and negative with (i>=l*71, and 
on analysis showed SO 3 33*62, PbO 47*48, KgO 17*53, NagO 1*31= 
99*94, corresponding with the formula (K,Na) 2 Pb(S 04 ) 2 . Although 
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palxnierite is closely related crystallographically to aphthitalite and 
the two occur intimately associated, they do not appear to form 
mixed crystals. L. J. S. 

S 3 rnthetic Silicate Minerals. J. Koenigsbebgeb and W. J. 
MtiLLSB (Jahrb. Min., 1921, BeiL-Bd. 44, 402—469).—A repetition 
of results already published (A., 1918, ii, 402) with remarks as to 
their bearing on natural occurrences in the drusy cavities of igneous 
rocks. L. J. S. 


Amesite, Corundophilite, and Chromium*bearing Chlor¬ 
ites. Eabl V. Shannon (Proc, U.8. Nat. Mus., 1920, SS, 371— 
379).—Amesite (A., 1920, ii, 261) and corundophilite occur with 
diaspore, etc., in the emery mine at Chester, Massachusetts. The 
dark green corundophilite crystals gave anal. I, corresponding with 
6 (Mg,Fe) 0 , 2 (Al,Fe) 203 , 3 Si 02 , 5 H« 0 ; refr. indices a TGOO, p 1*603, 
y 1*610. A lavender-coloured chlorite with uvarovite on chromite 
from Newcastle, Eldorado Co., CaUfomia, gave II, corresponding 
with 10RO,2R2O3,5SiO2,6H2O; a and p 1*582, y 1*593. A dark 
purplish-red chlorite with chromite from Deer Park, Wyoming, 
gave III; 6 R 0 ,R 203 , 4 Si 02 , 4 H 20 ; a 1*587, p and y 1*590. These 
two chromium-bearing chlorites are almost optically uniaxial and 
are* near to kammererite. 



SiOg. 

AljjOa. 

Cr,0,. 

F62^8* 

FeO. 

CaO. 

MgO. 

HaO. 

Total. 

I... 

. 23*20 

24*42 

— 

3*48 

13*40 

1*04 

22*76 

12*00 

100*30 

11... 

. 29*36 

18*81 

1*53 

— 

1*65 

2*20 

35*67 

11*34 

100*66 

111 ... 

. 32*12 

9*50 

7*88 

— 

1*98 

1*24 

35*36 

10*25 

100-37* 


♦ Including chromite 2*04%. 

L. J. S. 


Minerals from the Tungsten Mine at Trumbull, Connecti¬ 
cut. Eabl V. Shannon {Proc. U.8. Nat. 3Ius., 1920, 58, 469— 
482).—Analyses and optical data are given of the following *. 
I, Prochlorite, friable aggregates of greenish-black vermiform 
crystals; formula 2 Fe 0 , 2 Mg 0 ,Al 203 , 2 Si 02 , 2 H 20 . II, Epidote, 
ash-grey prisms resembling zoisite but with the crystal-angles of 
epidote. Ill, Muscovite, var. margarodite, occurring as pearly, 
radiating scales as an alteration product of topaz. IV, Margarite, 
snow-white, pearly, and fibrous, occurring with margarodite and 
topaz; formula Ca 0 , 2 Al 203 , 2 Si 02 ,H 20 . V, Scapolite, brownish- 
white, columnar aggregates with fluorite. These minerals, except 
the first, all contain fluorine, and the last in unusual amount; 
the presence of a fluor-meionite is assumed in isomorphous mixture. 

SiO,. AljO,. FejO,. FeO. MuO. OaO. MgO. K,0. Na,0. P. H,0. Total. 

I. 23-69 21*26 — 26*62 0*43 3*32 17*60 — — — 7*63 100*45 

II. 36*89 28*60 6*92 0*52 0*02 27*26 0*21 — — 0*60 1*29 101*21 

III. 46*88 36*42 1*98 0*82 trace 1*77 1*36 6*24 0*38 n.d. 4*03 99*88 

IV. 33*72 60*27 0-66 trace trace 10*48 0*47 1*64 0*74 0*14 1*90 100*02 

V. 61*38 26*22 trace — trace 16*16 0*73 1*20 2*86 2*74 0*66 101*82 ♦ 

* Including Cl 1*98. 

L. J. S, 
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Orientite, a New Hydrous Silicate of Manganese and 
Calcium, from Cuba. D. F. Hbwbtt and Eabl V. Shannon 
(Amer. J. Sci,, 1921, [v], 1, 491—506).—This occurs as minute, 
brown crystals lining drusy cavities and as granular aggregates 
in manganese ores (psilomelane, manganite, etc.) at several places 
in the province Oriente, Cuba. The crystals are orthorhombic, 
with a :b : c=0-6720 : 1 : 0*7916. D 3*05, H 4J— 5, a 1-758, p 1*776, 
y 1*795. The mineral is readily soluble in hot hydrochloric acid 
with evolution of chlorine and separation of flocculent silica. 
Before the blowpipe it fuses to a black, blebby glass. The mean 
(anal. I; traces MgO,ZnO,Cl) of three analyses of material containing 
some black inclusions gives the ratios 4 Ca 0 , 2 Mn 203 , 5 Si 02 , 4 H 20 , 
or as an orthosilicate Ca 4 Mn'" 4 (Si 04 ) 5 , 4 H 20 . Since, however, the 
water is expelled only near red heat the formula is written as 
H 4 Ca 4 (Mn 0 H) 4 (Si 04 ) 5 . The mineral shows some relations to the 
kentrolite group. 

HaO H^O 

SiOa. AlaOg. FeaOa. MnO. O. CaO. (< 110°). (>110°). Total. 

L... 32-48 1-08 1-56 29-92 3*27 22*47 0*03 7*93 98*74 

II.... 23*76 4*50^ 20-91 — 436 15*60 8 20 99*88 

An associated brown, amorphous mineral, D 2*5, H 2|, optically 
isotropic with n 1 *55, gave anal. II (also MngOg 21 *31; insoluble 1 *24). 
This seems to be a mixture of orientite and neotocite. L. J, S. 


Analytical Chemistry. 


Simple Method of Gas Analysis for Physiological Purposes. 

WiLHBLM Tkendblenburg {Zeitsch. Biol., 1920, 72, 141—162).— 
Description of a single piece of students’ apparatus, permitting 
the estimation of oxygen in blood, carbon dioxide in alveolar air, 
etc., with moderate accuracy. G. B. 

A Hydrogen Electrode Vessel adapted for Titrations. A. 

Baird Hastings (J. Biol. Chem., 1921, 46, 463—466).—The elec¬ 
trode vessel, which is designed to render possible the measurement 
of hydrogen-ion concentration and the making of electrometric 
titrations without allowing the escape of volatile matter, is made 
in two portions, an upper, stationary part, to which a paddle- 
shaped electrode is attached, and a lower, rotating part. The two 
portions are connected by means of a mercury seal. The rotating 
vessel is closed at the bottom by a stop-cock with a right-angled 
bore, by means of which the solution under investigation enters 
the chamber and the stem connecting it with the exterior is filled 
with potassium chloride solution. Electrical connexion with the 
calomel electrode is effected by leaving a central band of the stop- 



ANALYTICAL CHEMISTRY. 


ii. 461 


cock ungreased. The vessel is first filled with hydrogen and the 
solution under investigation then placed in it. A continual stream 
of the gas is unnecessary. Hydrogen-ion determinations of standard 
solutions made simultaneously with the Clark electrode and this 
apparatus agreed within one millivolt. E. S. 

Method for the Estimation of the Acidity of Coloured Solu¬ 
tions. J. L. Lizius (Analyst, 1921, 46, 194—195). —filter-paper 
in a small Buchner funnel is moistened with phenolphthalein solution 
and the excess of the latter is removed by suction. The liquid 
under examination is titrated with standard alkali solution, the 
approximate end-point being ascertained by transferring drops of 
the solution to the filter-paper. The whole solution is then filtered; 
if the paper retains a pink coloration, too much alkali solution has 
been added, and it is treated with a small volume.of standard acid 
and again filtered, these operations being repeated until the colour 
of the filter paper is changed by the addition of 0*05 c.c. of acid 
or alkali solution. W. P. S. 

Detection and Estimation of traces of Hydrogen Peroxide. 

F. W. Horst (Chem. Zeit., 1921, 45, 572). —Hydrogen peroxide is 
estimated by reducing it with ferrous sulphate solution and determin¬ 
ing the ferric sulphate colorimetrically by ammonium thiocyanate. 
As Ihe ferrous solution must be absolutely free from ferric salts, it 
is placed in a closed Erlenmeyef flask and a current of hydrogen 
sulphide is passed first through the cold and then through the 
boiling solution, which is subsequently cooled in a current of 
carbon dioxide. Twenty c.c. of the sample to be tested are placed 
in a graduated tube, and a few c.c. of light petroleum added to form 
a layer above the sample and prevent oxidation during the reaction. 
After the introduction of 2 c.c. of the ferrous sulphate solution, the 
mixture is agitated by a current of carbon dioxide which must be 
previously freed from oxygen by passing it through ferrous sulphate 
solution. Five c.c. of a concentrated solution of ammonium thio¬ 
cyanate solution are then added, and after further agitation the 
colour is compared with that of a known standard solution. 

W. J. W. 

Estimation of Chlorine, Sulphur, and Phosphorus in 
Organic Substances. Acii. Gr^goirb and Em. Carpiaux (Bull, 
Soc. chim, Belg,, 1919, 28, 331—335). —The method described is 
for use with plant products, and is a slight elaboration of that of 
Villiers (A., 1897, ii, 522). The material is digested with concen¬ 
trated nitric acid and a little potassium permanganate in a specially 
designed apparatus, which is figured and described in the original. 
The sulphur and phosphorus remain in the flask as sulphuric and 
phosphoric acids, whilst the chlorine distils off along with nitrous 
fumes and is collected in water as hydrochloric acid. These three 
acids are then estimated by the usual methods. W. G. 

Gasometric Estimation of Hypochlorites. Alexander 
Killbn Macbeth (Chem, News, 1921, 122, 268).—A gasometric 
method for estimating hypochlorites consists in treating them in a 

17* 
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van Slyke nitrometer with an alkaline solution of hydrazine, and 
measuring the nitrogen evolved. In absence of free chlorine trust¬ 
worthy results are obtained. The available chlorine in bleach¬ 
ing powder may be estimated by this method. It has not proved 
suitable for estimating chlorates. W. J. W. 

The Kjeldahl Method. H. W. Daudt (J. Assoc, Off. Agric. 
Chem., 1921, 4, 366—373).—Investigation of this method and its 
modifications showed that the proportion of sulphuric acid to alkali 
sulphate is important; with 10 grams of potassium sulphate or 
8*2 grams of sodium sulphate, 20—25 c.c. of sulphuric acid effect 
the most complete decomposition of a substance. The time of 
boiling, apart from the preliminary digestion, should be. at least 
two hours, unless a shorter period is known to be effective for any 
particular substance. A quantity of copper sulphate not exceeding 
0*5 gram does not cause retention of ammonia, but copper sulphate 
is not as effective as mercury. Sodium thiosulphate may be used 
in place of potassium sulphide for decomposing ammonium mercury 
compounds. W. P. S. 

Estimation of Axnmoniacal Nitrogen in Fertilisers con¬ 
taining Calcium Cyanamide and Ammonium Salts. J. Fboi- 
DEVAUX and H. Vaiq^denberghb {Ann. Chim. anal., 1921, 3, 146— 
151).—A solution of the sample is treated with an excess of sodium 
hydroxide solution, and a current of air is drawn through the 
mixture and then passed through a known volume of standard 
acid; about seven hours are required to remove the ammonia 
from 0*25 gram of ammonium sulphate. The mixture is main¬ 
tained at the ordinary temperature during the whole time and at 
the end of the operation the excess of the standard acid is titrated. 

W. P. S. 

Colorimetric Estimation of Phosphoric Acid. Ach. Gb.±- 
GoiRE {Bull. Soc. chim. Belg., 1920, 29, 253—258).—Forty-five c.c. 
of a solution containing from 0*002 to 0*025 mg. of P 2 O 5 and 2 c.c. 
of nitric acid (D 1*12) are treated with 2 c.c. of molybdic acid-quinine 
reagent, then diluted to 50 c.c., and the coloration obtained is 
compared with that of a standard mixture prepared under the 
same conditions. Small quantities of silica do not interfere, but 
iron should be removed previously by means of the “ cupferron ” 
reagent. The quinine reagent is prepared by dissolving 1 gram 
of quinine sulphate in dilute nitric acid, adding a quantity of 
barium hydroxide sufficient to precipitate the sulphuric acid, filter¬ 
ing the mixture, and adding the filtrate to a solution of 40 grams 
of ammonium molybdate in 500 c.c. of nitric acid (D 1*20); the 
whole mixture is then diluted to 1 litre. W. P. S. 

A Gravimetric Method of Estimation of Small Amounts 
of Phosphoric Acid. Gustav Embden {Zeitsch. physiol. Chem., 
1921, 113, 138—145).—A micro-method for the estimation of 
phosphate is described, depending on precipitation as strychnine 
phosphomolybdate (A., 1009, ii, 266). The method is applicable 
with accuracy to quantities of P 2 O 5 from 1 mg. upwards; since the 
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precipitation is carried out in neutral or faintly acid solution) the 
method is suitable for the estimation of inorganic phosphoric acid 
in the presence of easily hydrolysable organic phosphoric acid 
compounds such as lactacidogen (compare also A., 1900, ii, 767; 
1901, ii, 343; 1915, ii, 66). C. R. H. 

Volumetric Estimation of Alkali Pyrophosphates. Fbanz 
Lutz (Magyar Chemiai Folydirat, 1919, 25, 96—98; from Chem. 
Zentr,y 1921, ii, 949—950).—In the estimation of pyrophosphates 
soluble in water, a known excess of /10-silver nitrate is added. 
After making up to a certain volume, the precipitate of silver 
pyrophosphate is removed by filtration and the silver remaining in 
the filtrate titrated with ammonium thiocyanate solution, using iron 
alum as indicator. It was found that the greater the dilution 
after the precipitation of the silver pyrophosphate the better were 
the results obtained, owing to the dissociation of double salts 
formed in more concentrated solutions. As silver pyrophosphate 
is soluble even in a 1% solution of sodium pyrophosphate, the 
solution of the latter is added in small quantities to the excess of 
silver nitrate solution with constant shaking. Any acidity must 
be carefully neutralised by addition of iV'/lO-sodium hydroxide 
after precipitation, since silver pyrophosphate is soluble in the 
weakest acids. G. W. R. 

lodometric Estimation of Arsenic Acid. I. M. Kolthoff 
(Pharm. Weekblady 1921, 58, 727—728).—The author disagrees 
with Fleury’s contention that in the estimation of arsenates by 
treatment in acid solution with potassium iodide and titration of 
the iodine with thiosulphate, erroneous results are obtained, due 
to the action of dissolved oxygen on the iodide (A., 1920, ii, 448). 

W. J. W. 

A Simple Method for the Direct Estimation of Sodium in 
Small Amounts of Serum. Benjamin Kramer and Frederick 
F. Tisdall (J. Biol. Ghent., 1921,46, 467—473).—In the estimation 
of sodium in blood as pyroantimonate (A., 1920, ii, 268), the sodium 
may be precipitated directly from the serum. E. S. 

Sodium Salicylate as Reagent for the Microchemical Detec¬ 
tion of Aluminium, Iron, Chromium, and Manganese. C. 

VAN Zup (Pharm. Weekblad, 1921, 58, 694—698). — Sodium salicylate 
reacts with aluminium nitrate to form colourless needles which 
have a tendency to unite into spherical masses; excess of aluminium 
retards production of crystals, whilst in presence of excess of sodium 
salicylate the crystals dissolve. The reaction is improved by 
adding caesium chloride, and is also rendered more definite by 
exposing the drop of the mixed solutions to the action of ammonia 
vapour, by which means formation of aluminium hydroxide is 
avoided. In solutions of aluminium salts, the presence of iron is 
indicated by the brown colour imparted to the crystals; there is 
no precipitation of hydroxide. On the other hand, whilst no 
hydroxide is at first formed with a mixture of aluminium and 
chromium salts, such precipitation occurs extensively as the drop 
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evaporates, together with production of colourless crystals. WhelR 
both iron and chromium are present in the aluminium solution, 
brown crystals and a brown hydroxide precipitate are formed on 
evaporation. Manganese salts give no crystals with sodium 
salicylate, but when the mixed solutions are subjected to treat¬ 
ment with ammonia vapour, light-green needles are formed. With 
a suitable amount of sodium salicylate this reaction is very sensitive 
even in presence of zinc. W. J. W. 

Comparison of the Analytical Methods used for Alloys : 
Estimation of Manganese in Cast-iron. F. Graziani and 
L. Losana (Oiorn, Chim. Ind. AppL, 1921, 3, 148—152).—For the 
estimation of manganese in cast-iron, gravimetric methods are the 
most accurate, but are too long for ordinary purposes; the latter 
are best served by Campredon’s modification (Ghiide prat. chim. 
metall. Vessayeur, 1909, 511) of the Volhard method [compare 
J. Soc. Chem. Ind.y 1921, July]. T. H. P. 

Reaction of Tin Salts. G. Bressanin (Ann. Chim. anal., 1921, 
3, 155).—A reaction published recently by Mazuir (A., 1920, ii, 
197) had been described previously by the author (A., 1912, ii, 
994 ; 1914, ii, 146). W. P. S. 

Separation of Silicon, Tin, Titanium, and Zirconium by 
means of Sodium Carbonate. Paul Wenger and Jules Morel 
(Ann. Chim. anal., 1921, 3, 139—142).—A weighed mixture of the 
four oxides is fused with six times its weight of sodium carbonate 
for three hours; the mass is then boiled with water and the solution 
filtered. The filtrate contains the silica and a portion of the tin; 
it is evaporated with the addition of nitric acid, the resulting 
residue of silica and metastannic acid collected and weighed, and 
the silica separated subsequently by treatment with hydrofluoric 
acid. The insoluble portion, containing the titanium and zirconium 
oxides and the remainder of the tin, is ignited, weighed, fused with 
eighteen times its weight of potassium hydrogen sulphate, the 
fused mass boiled with water acidified with nitric acid, and the 
mixture filtered. Metastannic acid remains insoluble, whilst the 
zirconium and titanium oxides dissolve and are separated by 
treating the neutralised filtrates first with hydrogen peroxide to 
precipitate the zirconium and then with an excess of ammonia to 
precipitate the titanium. W. P. S. 

The lodometric Estimation of Mercaptans. J. W. Kimball, 
R. L. Kramer, and E. Emmet Reid (J. Amer. Chem. Soc., 1921, 
43, 1199—1200).—A modification of the method of Klason and 
Carlson (A., 1906, ii, 255) gave excellent results with all the mer¬ 
captans analysed, both aliphatic and aromatic. Thirty-five c.c. 
of iV/lO-iodine solution in aqueous potassium iodide is measured 
into a 250 c.c. stoppered bottle. About 0*25 gram of the mercaptan 
in a stoppered weighing tube is added, and the bottle stoppered 
and well shaken to mix the two substances. The excess of iodine is 
titrated with N /10-thiosulphate solution, using starch as an indicator. 

W. G. 
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A Method of Applying to Plants the Biochemical Process 
for the Detection of Dextrose. M. Bbidel and R. Arnold 
(CompL rend., 1921, 172, 1434—1436. Compare A., 1920, ii, 337). 
—The leaves or other plant material are extracted with boiling 
alcohol, the extract being diluted with water and defecated with 
lead acetate. The excess of lead is precipitated by hydrogen 
sulphide and the filtrate from this is evaporated to dryness under 
reduced pressure at a temperature not exceeding 50°. The residue 
is extracted first with ethyl acetate and then successively with fresh 
portions of 95% alcohol. The alcoholic extracts are united and 
evaporated under reduced pressure in the presence of calcium 
carbonate. The residue is extracted with 50% methyl alcohol. 
In one portion of the extract the reducing sugars are estimated. 
To the rest emulsin is added and the mixture kept at 20°, the 
reducing sugars being estimated from time to time*. A diminution 
in the amount of these present is indicative of the presence of 
dextrose in the plant material. W. G. 

The Inversion and Estimation of Sucrose. A. B. Rose 
(J. Biol. Chem., 1921, 46, 529—535).—A more detailed account of 
work previously described (A., 1918, ii, 247). E. S. 

Estimation of Carbohydrates in Vegetable Foods. Victor 
C. Myers and Hilda M. Croll (J. Biol. Chem., 1921, 46, 537— 
551).—Soluble carbohydrates iri the edible portions of vegetables 
and fruits are estimated by the Lewis-Benedict method as used by 
Rose (A., 1918, ii, 247). For the estimation of the total available 
carbohydrate a weighed quantity of the ground vegetable is first 
boiled with water, then ground to a paste and the starch hydrolysed 
by “ taka-diastase.’’ An aliquot part of the filtered solution is 
acidified with concentrated hydrochloric acid until about 0'6N 
and the hydrolysis completed by boiling. After nearly neutralising 
with strong sodium hydroxide solution the estimation is completed 
by the method used for the soluble carbohydrates. A separate 
determination of the reducing sugar contained in the “ taka- 
diastase ” is made and a correction applied. The results of 
numerous estimations of carbohydrate in vegetables and fruits are 
given. E. S. 

The Estimation of Bases Combined with Weak or Moder¬ 
ately Strong Acids and of very Weak Bases with Acids and 
Vice Versa. I. M. Kolthoff (Zeitsch. anorg. Chem., 1921, 115, 
168—180).—Although tropaolin-0 and -00 are comparatively 
insensitive indicators to acids and alkalies, they are valuable for 
certain titrations for which more sensitive indicators are unsuitable, 
for example in the titration pf an acetate of an alkali metal with 
an acid. In the titration of potassium acetate with hydrochloric 
acid, the change of hydrogen-ion concentration at the neutral 
point is rapid if normal solutions are used, but far more gradual 
with 0‘1^- or 0‘OlJV-solutions. Even with normal solutions, 
dimethyl-yellow gives an acid reaction when only 80% of the 
acetate is neutralised, but tropaolin-0 gives a good end point, 
with an error of only 0’3%. Titrations should not be made with 
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solutions weaker than normal. A comparison solution consisting 
of a 0*6A^-solution of acetic acid containing the same amount of 
indicator as the solution to be titrated is used to determine the 
end point. Salts of other weak acids having a dissociation con¬ 
stant smaller than 1—2x10"^ can be titrated similarly. Weak 
bases such as aniline, having a dissociation constant greater than 
10“^®, can also be titrated with tropaolin-0 as indicator. Very 
weak acids such as phenol, and salts of moderately strong bases, 
such as ammonium salts, can be titrated with sodium hydroxide, 
using the same indicator and a suitable standard for determining 
the end point. E. H. R. 

Simultaneous Detection of Tartaric Acid, Oxalic Acid, and 
Formic Acid by Resorcinol and Sulphuric Acid. F. Kbauss 
and H. Tampke (Ghem. Zeit,, 1921, 45, 521).—About 0‘2 gram of 
resorcinol is dissolved in 5 c.c. of a dilute sulphuric acid solution 
of the mixed acids and 10 c.c. of concentrated sulphuric acid are 
then added so as to form a layer below the solution. The evolu¬ 
tion of carbon monoxide and the formation of an orange-coloured 
ring at the junction of the two liquids indicate the presence of the 
formic acid; below this orange ring is a blue ring, due to the 
presence of the oxalic acid, and, when the lower part of the 
mixture is heated, a deep-red coloured ring below the blue ring 
denotes the presence of the tartaric acid. The solution to be 
tested must not contain carbonates, sulphides, iodides, biomides, 
or oxidising substances. W. P. S. 

Determination of the Composition of Mixtures of Eugenol 
and t^oEugenol Benzoates by means of Melting Points. 

Phyllis Violet McKie (Trans., 1921, 119, 777—779). 

Bromometric Estimation of Salicylic Acid. I. M. Kolthoff 
(Pharm. Weekblad, 1921, 58, 699—702).—The accuracy of the 
bromometric method for estimating salicylic acid has been inves¬ 
tigated. For the esiimation of small amounts of salicylic acid, 
such as weak solutions of approximately 0*008—0*012 mol. con¬ 
centration, 25 c.c. are mixed with 25 c.c. of N /10-potassium bromate, 
1 gram of sodium bromide, and not more than 5 c.c. of 4V-hydro- 
chloric acid. After remaining for five to ten minutes in a stoppered 
flask, 5 c.c. of A-potassium iodide are rapidly added, and the 
mixture is titrated with N /10-thiosulphate; starch must be added 
only towards the end of the titration. The addition of alcohol, 
as in the bromometric estimation of phenol, may be omitted. 

W. J. W. 

Applications of Complex-Chexmstry to the Problems of 
Organic Chemistry. I. A New Method for the Titration 
of Enols in Keto-enolic Mixtures. Walter Hiebeb (JSer., 
1921, 54, [5], 902—912).—The method depends on the formation 
of complex copper salts which are freely soluble in chloroform and 
quantitatively retained by this solvent in the presence of water 
and on the quantitative retention of copper acetate by water in 
the presence of chloroform which may also contain alcohol. 
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The stock copper acetate solution is prepared by dissolving the 
or 3 rstalline salt (50 grams) in water (1000 c.o.). A suitable quantity 
of this solution (generally 6—10 c.c.) is mixed with alcohol (about 
12 c.c.) and chloroform (6—8 c.c.) and cooled to about —10®, thus 
giving a supersaturated solution, from which, however, nothing 
separates for some hours. A weighed quantity of the substance 
under investigation is dissolved in a little cooled alcohol, chloroform 
being added if necessary. The former solution is rapidly added to the 
latter, and the clear, transparent mixture is shaken and immediately 
poured into a separating funnel containing about 250 c.c. of water. 
The whole process can easily be effected in from five to ten seconds. 
The lower chloroform layer containing the enolic copper salt is run 
into a second separator and the funnel is washed with a little of 
the same solvent. The copper salt is decomposed with dilute 
sulphuric acid and the chloroform is removed; potassium iodide 
(2—3 grams) is added and the copper estimated by titration with 
A/lO-thiosulphate in the presence of starch. 

It is shown that enols react instantaneously with copper acetate 
solution, and that, under the conditions adopted, the keto-enolic 
equilibrium is not sensibly displaced by the liberated acetic acid 
or by the excess of copper acetate. Since, however, the enolic 
copper salts are very sensitive towards acid, it is essential to use 
an excess of copper acetate in order to hinder their decomposition 
by the liberated acetic acid. With pure enolic substances, it is 
sufficient if double the calculated amount of acetate is taken. 
With mixtures, however, such a relatively large excess has an 
enolising effect on the ketone, and, in these cases, the necessary 
quantity is best determined by preliminary experiments with 
varying amounts of acetate. Under these conditions, the effect 
of temperature and duration of experiment is much less marked 
than with the bromine titration method. 

The results obtained with the copper acetate method are in good 
agreement with those of the bromine titration method in the cases 
of acetoacetic ester and analogous substances. In the instances 
of the oxalyl ketones, on the other hand, the former process yields 
considerably lower results than the latter. 

In cases such as those of acetoacetic ester, diacbtyl- (dibenzoyl-) 
succinic ester and formylphenylacetic ester, addition of bromine 
occurs equally with the cts- and <mw5-forms; an internally complex 
copper salt, however, can only result from the m-form, so that 
it is expected that the new method may render possible the recog¬ 
nition and isolation of cis- in the presence of trans-iormSf provided 
that an instantaneous transformation of the geometrical forms is 
not induced by the copper acetate. H. W. 

lodometric Estimation of Acetone. P. H. Hermans {Chem. 
Weekblad, 1921, 18 , 348).—^The chief factor affecting the accuracy 
of the iodoform method for estimating acetone in aqueous solution 
is the amount of potassium hydroxide added; with either excess 
or deficiency, the results are not quantitative. For volumes of 
20 c.c. and 100 c.c. of aqueous acetone, the necessary amounts 
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of l*5iV'-potassium hydroxide are 10—15 o.c. and 25—30 o.c. 
respectively; the conversion is then complete in one to two 
minutes in the first, and in three to five minutes in the second 
case. W. J. W. 

The Turner Reaction for Gurjun Balsam. J. B. Luther 
(J. Assoc. Off. Agric. Chem.y 1921, 4, 422—424).—The test described 
in the U.S. Pharmacopoeia, and known as the Turner reaction for the 
detection of gurjun balsam in copaiba, is modified as follows in order 
to prevent the concentrated sulphuric acid charring the mixture and 
so obscuring the coloration. Four drops of the oil, 1 c.c. of glacial 
acetic acid, and 1 drop of 10% sodium nitrite solution are mixed and 
shaken with 2 c.c. of glacial acetic acid containing 5% by volume 
of concentrated sulphuric acid. If gurjun balsam is present, a violet 
coloration appears at once. Colorations which develop after the 
lapse of ten seconds are without significance. W. P. S. 

Volumetric Estimation of Aniline by Diazotisation. Th. 

Sabalitschka and H. Schrader (Zeitsch. angew. Chem., 1921, 34, 
45).—An aqueous solution containing about 1*5 grams of aniline 
in 100 c.c. is treated with an excess of sulphuric acid (at least 
3 mols. of acid per mol. of aniline), cooled, and titrated with 
N /I-sodium nitrite solution. Potassium iodide-starch paper is used 
as an external indicator and the end point is denoted when a blue 
coloration persists for fifteen minutes after the last addition of 
nitrite. The reaction proceeds rapidly at first, but the velocity 
decreases considerably towards the end. About one hour is required 
for the titration. W. P. S. 

Estimation of Urea. Yngve Puncke (Zeitsch. physiol. Chem.y 
1921, 114, 72—78).—The solution of urea is treated with Millen's 
reagent; the gases evolved on warming the mixture are swept out 
of the reaction vessel by a current of carbon dioxide, passed through 
acid cupric chloride solution to absorb traces of nitric oxide, and 
led into a Schiff’s nitrometer, where the volume of nitrogen is 
measured. C. R. H. 

Direct Method for the Estimation of Dicyanodiamide. 

Erling B. JoHNifeON (J. Soc. Chem. Ind., 1921, 40, 125—126x).— 
The method differs from the somewhat similar process advocated 
by Harger (this vol., ii, 224) in that it depends on the precipitation 
of the compound of dicyanodiamide (2 mols.) with silver picrate 
(1 mol.); urea and dicyanodiamidine do not interfere. When the 
sample under investigation contains 5—15% of dicyanodiamide 
nitrogen, 5 grams, or a correspondingly larger amount if less 
nitrogen is present, are placed in a 500 c.c. fiask and 450 c.c. of 
water are added. If the sample is calcium cyanamide or other 
product containing lime, glacial acetic acid is added to bring all 
the lime into solution as acetate. By this means the nitrogenous 
compounds are dissolved much more rapidly and completely than 
without the acid, a small excess of which does not matter; stronger 
mineral acids isomerise the nitrogen compounds. The fiask is 
shaken in a machine for three hours, the solution is made up to 
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600 c.c. and filtered; 6 c.c. of nitric acid (20%) are added to 
100 c.c. of the filtrate followed by 20 c.c. of sodium picrate solution 
heated at 40° (7*5 grams of picric acid neutralised with sodium 
hydroxide and diluted to 100 c.c.). The solution is cooled to 
about 6° and titrated with i\r/22*4-silver nitrate solution, which 
is added drop by drop with constant shaking. About 2 c.c. more 
silver solution are used than is required by the amount of dicyano- 
diamide supposed to be present. The dicyanodiamide compound 
is precipitated in a more or less gelatinous form according to the 
amount of dicyanodiamide present. After being vigorously shaken, 
the mixture is allowed to remain with occasional agitation for 
fifteen minutes at 5°, after which it is diluted with cold water to 
200 c.c., shaken, and filtered. The excess of silver solution used 
is estimated by titration with A/22*4-sodium thiocyanate in 100 c.c. 
of the filtrate after addition of a further 5 c.c. of nitric acid (20%) 
and about 2 c.c. of ferric sulphate solution (5%) as indicator. 
The influence of excess of silver nitrate and of y^rying amounts 
of nitric acid and calcium acetate has been investigated and it is 
found that, when working with calcium cyanamide, the use of 
5 c.c. of nitric acid (20%) per gram of calcium acetate present 
and the addition of 2 c.c. excess of silver solution will give good 
results without any corrections, which, otherwise, depend largely 
on the personal equation. In the presence of chloride and soluble 
sulphides a blank test is necessa^« 

The formation of dicyanodiamide-silver complexes is not re¬ 
stricted to picric acid, but is typical of all nitrophenols which are 
soluble in water. Compounds of the silver salts of dinitrophenol, 
trinitroresorcinol, and trinitrocresol with one and two molecular pro¬ 
portions of dicyanodiamide have been isolated; of these, trinitro¬ 
resorcinol appears to give a more nearly quantitative precipitation 
and better results than picric acid. H. W. 

Reactions of Alkaloids with Silico- and Phospho-tungstic 
Acids. A. Heiduschka and L. Wolf (Schweiz, Apoth.-Zeit., 
1920, 58, 213—218, 229—233; from Chem, Zentr., 1921, ii, 840, 
841).—The precipitates obtained with silicotungstic acid and dilute 
solutions of alkaloids are, with the exception of those from quinine 
and caffeine, of colloidal character; on addition of electrolytes, 
1 to 3% hydrochloric acid, or alkali salts, or, in some cases, on 
keeping, flocculation takes place and they may be filtered. With 
silicotungstic acid in O’Ol A-solution in the presence of 1% of 
hydrochloric acid, sparteine, quinine, cinchonine, and nicotine give 
precipitates of the general formula, 

SiOg, 12 W 0 o,2 H20,2 Alkaloid +aq., 
whilst morphine, codeine, thebaine, and cocaine give precipitates 
of the general formula SiOg,! 2W03,2H20,4Alkaloid+aq; In the 
cases of strychnine, brucine, narcotine, papaverine, colchicine, aconi¬ 
tine, and veratrine, the precipitates are more complex. With very 
small concentrations of electrolytes, the precipitates approximated 
to the second formula, but quantitative estimation was impossible 
owing to changes in composition on washing. Alkaloids the silico- 
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tungstates of which are only slightly altered by 0*1% sodium 
chloride solution can, in the absence of proteins, be estimated 
by treatment with a smaU excess of silicotungstic acid, standardised 
by sodium hydroxide and methyl-red, after addition of 1% sodium 
cUoride. After filtering and washing, the excess of silicotungstic 
acid is titrated with sodium hydroxide and methyl-red. 

Phosphotungstic acid behaves similarly with alkaloids. From 
0*01A^-solutions coniine and caffeine are precipitated in finely 
crystalline form. In the presence of less than 1% of hydrochloric 
acid, sparteine, quinine, cinchonine, and nicotine give precipitates 
of the general formula 2[P(W2O7)0]H7,3Alkaloid+aq* The com¬ 
position of the precipitates is influenced by the concentration of 
hydrochloric acid and by excess of phosphotungstic acid. The 
solubilities of alkaloid phosphotungstates and silicotungstates are 
affected in various ways by addition of hydrochloric acid and 
sodium chloride. Small amoimts of alkaloids can be estimated 
nephelometrically, using the silicotungstates. G. W. R. 

Colour Reaction for Aconite. S. Mallannbh (Analyst, 1921, 
46, 193 — 194). —If a small crystal of potassium ferricyanide is 
placed close to a minute portion of aconitine or powdered aconite 
root and a drop of formic acid is added, a green coloration is 
obtained. The reaction is not given by morphine, atropine, 
digitaline, strychnine, eserine, orhyoscyamine. [Note.—The aconite 
mentioned appears to be the Indian variety, which contains 
i/^-aconitine but not aconitine.] W. P. S. 

Estimation of Alkaloids in Cacao. Antonio Cebiotti (Anal, 
Soc, Qnim. Argentina, 1920, 8, 400 — 403). —The material after 
removal of fat is treated with boiling 5% sulphuric acid. Colouring 
matters, tannins, and resins are removed by precipitation with 3% 
mercuric acetate and the filtrate after neutraUsation with magnesia 
is evaporated to dryness with the addition of a little sand. The 
alkaloids (theobromine and caffeine) are then extracted, using a 
mixture of benzene and chloroform, and weighed. Caffeine can 
be separated by extracting the mixed alkaloids with carbon 
tetrachloride. [See also J. Soc. Chem. Ind., 1921, 409a.] 

G. W. R. 

Estimation of Caffeine in Yerba Mate, Coffee, Tea, Kola 
Nut, and Guarand. Tbif6n Ugarte (Anal. Soc. Quim. Argentina, 
1920, 8 , 413—415). —Caffeine is estimated in yerba mate, coffee, 
tea, kola nut, and guarana by the following method. On heating 
a weighed quantity of the substance in a 600 c.c. Kjeldahl flask, 
caffeine is disengaged in white vapours, which, however, are not 
allowed to escape. After cooling and repeated treatment with 
water and filtration, the combined filtrates are evaporated to 
dryness and the residue is dissolved in 2 c.c. of water. The aqueous 
solution is shaken with chloroform, the chloroform solution separated 
by filtration, and evaporated to dryness. The residue is then 
extracted with water, and after evaporation, the caffeine dried at 
100 to 106®, and weighed. [See also J, Soc. Chem. Ind., 1920, 408a.] 

G. W. R. 
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Chemico-toxicological Detection oJE Morphine. Domsnico 
Ganassini {BM, Chim. Farm., 1921, 60, 2—5).—^In the test given 
by Deniges for morphine (A., 1911, ii, 79), the copper sulphate and 
hyxirogen peroxide may be replaced by potassium ferricyanide and 
ammonia, the reaction being then applicable to the detection of 
morphine in the blood and in non-putrefied organs of the body. 
It is found also that a dilute aqueous solution of blood is decolorised 
when treated under suitable conditions with ammonia and hydrogen 
peroxide, whereas in presence of morphine the original pink colour 
of the solution becomes more pronounced. Conditions are given 
for the application of the reaction of Deniges to the detection of 
morphine in the blood. The reaction is not given by either hydr- 
oxydimorphine, or the alkaloids accompanying moiphine in opium, 
or by artificial derivatives of morphine, such as dionine and peronine. 
It is, however, distinctly given by heroine, notwithstanding Deniges’s 
statement to the contrary; specific reactions are given for dis¬ 
tinguishing heroine from morphine. [Compare J. 8oc. Chem. Ind., 
1921, 446a.] T. H. P. 

Estixnatiou of Strychnine in Scale Preparations containing 
Quinine and other Cinchona Alkaloids. T. F. Habvey and 
S. Back {Analyst, 1921, 46, 188—193).—^The method recommended 
is a <jombination of Harrison and Gair’s method (A., 1903, ii, 704; 
precipitation of quinine as tartrate with subsequent recovery of 
the strychnine) and Simmond’s method (A., 1914, ii, 307). Ten 
grams of the sample are dissolved in 70 c.o. of water, 5 c.c. of 
i^/1-sulphuric acid are added, the solution is nearly neutralised 
with ammonia, 30 grams of potassium sodium tartrate are added, 
and the mixture is again nearly neutralised with ammonia. The 
whole is heated at lOO^for fifteen minutes, cooled, diluted to 100 c.c., 
and filtered after two hours. Fifty c.c. of the filtrate are rendered 
ammoniacal, extracted with chloroform, the chloroform solution 
is extracted with 10% (weight/volume) sulphuric acid, using 
50 c.c. in all, and the acid solution is transferred to a separating 
funnel containing a plug of cotton-wool. Five c.c. of 4% potassium 
ferrocyanide solution are added and the funnel is filled with 10% 
sulphuric acid (to exclude air). After two hours, the liquid is 
drawn off through the cotton-wool filter, the strychnine ferrocyanide 
washed with 5% sulphuric acid, and then shaken with chloroform 
and ammonia. The chloroform extract is evaporated, the residue 
washed three times with 1 c.o. of ether, dried, and weighed. A 
correction of —1*7% is made to allow for the volume of the quinine 
tartrate precipitate. Quinidine and cinchonidine do not interfere; 
q^uinicine, if present in small quantity, may be removed by washing 
the strychnine residue twice with acetone, using 0*6 c.c. each time. 

W. P. S. 

Estimation of Indigotin. William Thomson («/. Soc. Dyers 
and Col., 1921, 37, (6), 166—168).—^A description of previous 
methods used for the estimation of indigotin is given. The author 
has devised a simplified process. One gram of the indigotin paste 
is dried on a watch glass, washed into a beaker with 30 c.c. of 
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ordinary sulphuric acid and heated at 60® for three hours. The 
product is cooled and diluted to one litre. Of this solution, 200 
c.c. are diluted to one litre in a porcelain dish and titrated with an 
iV^/60-potassium permanganate solution until the liquid acquires a 
golden-yellow colour and shows a rim faintly tinged with pink* 
It is not strictly necessary to dry when 1 gram of indigotin paj^ 
is used, but an error of —0*3% occurs when 5 grams of undried 
paste are used for the sulphonation. It is important to use the 
same kind of illumination during the titration. When daylight 
and artificial light are used an error of 0*87% may occur. The 
presence of starch and glycerol (100% on weight of dry indigotin) 
leads to low results by Rawson’s disulphonate and Bloxam’s tetra- 
sulphonate processes, but does not affect seriously the method now 
described. If, however, sulphonation is carried out at 90®, a (^y 
coloured solution is obtained and the end point cannot be determined 
within less than 8—10 drops. A. J. H. 

Modification of the van Slyke Method of Protein Analysis. 

Paul Menaul (J. Biol, Chem,, 1921, 46, 351—352).—^Instead of 
precipitating the humin with calcium oxide, the former, ammonia, 
and some hexone bases are precipitated with phosphotungstic acid, 
and the phosphotungstates of the hexone bases dissolved by boiling. 
In the insoluble phosphotungstate, the ammonia is determined by 
distillation from alkaline solution, and the humin by a Kjeldahl 
determination of the residue, or l3etter of the precipitate formed 
by adding sodium tungstate to an aliquot portion of the original 
hydrolysate. G. B. 

Errors in the Detection of Albumin in Urine. E. Benaux 
{J, Pharm, Belg,, 1921, 3, 90; from Chem, Zentr.y 1921, ii, 869— 
870).—The presence of quinine can lead to the indication by 
Esbach’s reagent of too Ugh an albumin content. On the other 
hand the biuret test and the reactions with nitric acid, ammonium 
sulphate, and potassium ferrocyanide in acetic acid solution are 
rendered less sensitive. Sugar in urine must always be estimated 
by the use of Fehling’s solution, since polarimetric estimations may 
be vitiated by the presence of Isevulose. G. W. R. 

Detection of Blood in Fmces. P. N. van Eck {Pharm. 
Weehblady 1921, 58, 723—727).—^It has been shown (A., 1920^ 
ii, 340) that a positive result with Adler's benzidine reactio^dSes 
not necessarily denote the presence of blood. Evidence/in con¬ 
firmation of this conclusion is now adduced. W. 

Estimation of Bilirubin in Blood Seruxm^^^f^HASELHOBST 
(Miinch, med. Woch,, 1921, 68, 174—177j^j#^5m Physiol, Abstr,, 
1921, 6, 130).—^A colorimetric metho|^^j,^iC'eStimat^ the bilirubin 
content of 6 c.c. of venous blooc L^ ^Afterseparation of the corpuscles, 
the serum proteins are prQjoipiCated with alcohol. Bilirubin present 
then gives a violet^gSr coloration with Ehrlich’s diazo-reagent. 
This may be compareaVith a Bordeaux red standard. E. S. 
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The Summation Method o£ Molecular Refraction, Par« 
ticularly in the Case of Aromatic Hydrocarbons. A. L. vok 
Stbioeb (Ber.^ 1921, 54, [B]^ 1381—1393).—Briihl’s method of 
calculating the molecular refraction of organic substances is not 
completely satisfactory, since the results thereby obtained only 
agree approximately with the experimental values, whilst it also 
involves the effect of atomic and constitutive influences in a manner 
which cannot readily be justified from the physical point of view. 
The author has therefore applied to the calculation of molecular 
refraction the same considerations as were recently employed in 
calculating heats of combustion, definite refractidn constsmts being 
assigned to the different bonds between the atoms [linking refrac¬ 
tion constants], instead of to the separate atoms. A very satis¬ 
factory agreement is thus obtained between the calculated and 
experimental values, and it appears justifiable to conclude that 
all C-C and all C-H linkings in aromatic hydrocarbons are equivalent 
among themselves, but different ,irom the corresponding values in 
the aliphatic series from the optical as well as from the thermo- 
chemical point of view. H. W. 


The Influence of Constitution on the Dispersive Power 
of Optically Active Substances. Xlll. [The Absorption 
Spectra of Optically Active Substances. U. Rupe, Axj<'bed 
l^ETHLOW and Kabl Langbein (Annalen, 1921, 423, 324—342. 
Compare A., 1911, ii, 450; 1912, ii, 1020; 1917, ii, 435).—In order 
to ascertain whether the phenomenon of anomalous rotation-dis¬ 
persion is connected with the presence in the visible or in the near 
ultra-violet of an absorption band, the authors record the absorption 
curves for a number of optically active substances the rotation- 
dispersions of which are already known. The general conclusion 
drawn is that no such connexion can be substantiated. 

The evidence on which this inference is drawn is as follows. 
Whilst it is true that i-menthyl acetoacetate, i-menthyl aa-diethyl- 
acetoacetate, Z-menthyl benzoylacetate, ethyl camphoryMeneacetate, 

and 1:2:2:3-tetramethyl-l-methanolcyciopentane exhibit both 
anomalous rotation dispersion and either slight or pronounced 
selective absorption, i-menthyl dieujetoaoetate, a-bwizhydrylaoeto- 
acetate, a- benzyhdeneaoetoacetate, a-benzyLLdenebenzoyiaoetate, 
a-benzoylphenyl^etate, and pyruvate, and 3-benzoyl-l: 2:2:3- 
tetramethy]|^k>pentane, all of which show anomalous rotation 

dispersion, as well as camphorylideneacetone, 

and {-meuthyl a-benzylaoetoaoetate, in which oases the anomaly is 
VOL. oxx. ii. 18 
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somewhat doubtful, are all devoid of any noteworthy degree of 
selective absorption; on the other hand, camphorylidenebenzylidene* 

acetone, and f-menthyl «.styrylbenzoyl- 

acetate show no anomalous rotation dispersion, but possess marked 
selective absorption. Clearly, therefore, the two phenomena occur 
independently of one another, at least in the main. C. K. I. 

Mass Spectra of Chemical Elements. III. F, W. Aston 
(Phil, Mag,, 1921, [vi], 42, 140—144. Compare A., 1920, ii, 344, 
718).—The elements selenium, tellurium, iodine, antimony, and tin 
have been examined. Hydrogen selenide, tellurium methyl, methyl 
iodide, antimony hydride, and tin tetrachloride were used. No 
isotopes were found with any of these elements, although only 
the result with iodine is regarded as satisfactory. This is simple 
and of atomic Aveight 127. The work on xenon was repeated; 
trustworthy results were obtained for the five isotopes 129, 131, 
132, 134, and 136, and two additional possible ones, 128 and 130, 
were discovered. Negative mass spectra of chlorine are described 
which confirm previous results with that element. J. K. P. 

The Quantitative Sensitiveness of the Spectra of Silicon in 
Molten Salts and Steels. A. de Gramont (Compt, rend,, 1921, 
173, 13—17. Compare A., 1918, ii, 49).—Tables are given showing 
the rays which persist with decreasing amounts of silicon as silica 
in molten alkali carbonates and with decreasing amounts of silicon 
in steel. The ultimate rays of silicon in the former case are A = 
2881*6, 2516*1, and possibly 2524*1, which are apparent when as 
little as 0*005% of silicon is present. In the case of steels, the 
ultimate rays of silicon have disappeared when the silicon content 
has dropped to 0*03%, the ray A = 2516*1 alone persisting with 
0*05% of silicon. W. G. 

Absorption and Series Spectra of Lead. J. C. McLennan 
and R. V. Zumstein (Proc. Roy, Soc, Canada, 1920,14, [iii], (9)).— 
Experiments were made to determine the absorption spectrum of 
non-luminous lead vapour. There is well-marked absorption at 
AA 2833 and 2170 A.U. The wave-length 2203*57 A.U. was strongly 
enhanced in the^ spark spectrum. No absorption was observed 
either at 10291 A.tJ. or at 10500 A.U., indicated by the resonance 
and ionisation potentials, but it is probable that if any did occur 
it was masked by the strong radiation emitted by the furnace. 
An attempt was made to select wave-lengths which might belong 
to the series n =(1*5, /8)— (m, P), It was not possible to select a 
series of wave-lengths which would fit exactly to a simple formula, 
but some regularities were noticed. The principal series, the sharp 
and diffuse subordinate series, and the enhanced series in the 
emission spectrum are considered. The line 2833*17 A.U. is 
regarded as the first member of the series n = (1*5, S) — (2, pg) 
and 2170*5 A.U. as the first member of the real principal series 
n = (1*5, S) — (m, P), Besides A 2203*57 A.U., strongly enhanced 
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in the spark spectrum, two other wave-lengths were found, 1726'2 
and 1555*8. J. R. P. 

The Absorption Spectra of Europium and Samarium. 

WiLHSLM Prandtl {Zeitsch, anorg, Chem,y 1921, 116, 96—101).— 
The europium material used for previous experiments (A., 1920, ii, 
721) has been again examined and subjected to further fraction¬ 
ation to separate it from the last traces of samarium, and it has 
been proved that the lines at X 375 and 362, formerly attributed to 
samarium, are true europium lines. The europium line at X 362 is 
much narrower and sharper than the samarium line in the same 
position. The absorption spectra of very pure specimens of 
europium and samarium nitrates have been photographed at con¬ 
centrations ranging from 20 grams to 0*1 gram of the oxide per 
100 c.c. Three new europium bands have been established, at 
376*2—373*6, sharp on the red side, indistinct on the violet side, 
367*2—365*5, very faint, and 363*7—361*7, very strong and sharp. 
Two new samarium lines were also discovered in the ultra-violet, 
at 355 and 345*5. The europium lines are in general much sharper 
than those of samarium. E. H. R. 

The Principle of Combination and the Absorption Rays 
in JT-Ray Spectra. A. Dauvillibb (CompL rend., 1921, 173, 
35—^38).—An extension of previous work (this voL, ii, 421) in which 
the author shows that the ray pj of tungsten and the rare earths 
consists in reality of a doublet = 733*5 X 10“^^ cm, and p '7 = 
736*7 X 10“^^ cm. Further measurements of the rays 79 , Pg, Pg, 
and Lag are given. W. G. 

The Electronic Structure of Heavy Atoms. L. db Broglie 
and A. Dauvillier (Compt. rend., 1921, 172, 1650—1653).—^A 
comparison of the physico-chemical indications concerning the 
electronic structure of the elements with the indications obtained 
from a study of their Z-ray spectra. A recent spectrographic 
study (compare this voL, ii, 421) of the L series of uranium showed 
the absence of the P-ring. The anti-cathode was crystalline metallic 
uranium and the disappearance of the P-ring is explained on the 
hypothesis that the ions occupying the anticathodic focus must be 
in a very special state, in consequence of the very high local tem¬ 
perature existing there. This is borne out to some extent by 
recent work of LUienfeld (compare Physikal. Zeitsch., 1919, 20, 280) 
and is similar to the hypothesis of Eddington with reference to the 
equilibrium of stars (compare ScierUia, 1918, 23). W. G. 

Colour and Chemical Constitution. XII. Calculation of 
Colour from the Tautomeric Theory. James Moir (Trans, 
Roy, 80 c. 8 . Africa, 1921, 9, 205—216. Compare this vol., ii, 
365).—The additive colour relationships previously deduced are 
attributed to the motion of an electron, traversing with the velocity 
of light and in a sinuous orbit the series of alternate and double 
linkings, of which the connexion with depth of colour has been 
previously indicated by Hewitt and Mitchell (T., 1907,91, 1251) and 
by Watson and Meek (T., 1915,107,1567). The application of this 
- 18—2 
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conception to the case of aqueous solutions of Mchler’s hydrol is 
represented by the diagram : 



Oc/CHt c/ - >C=i 


t 

^ N/'Me, 


Additive values (indicated in brackets) are assigned to the tautomeric 
systems :C-CH:c:(103/x/x), :C-CH:0(94/x/x), :C-CH:NH(98/./4), 

IO;CH*NMe 2 ( 126 /it/A) and to the modifications caused by substitu¬ 
tion. These values are successfully applied to the cases of dihydr- 
oxybenzhydrol, benzaurine, diaminobenzhydrol, Doebner’s-violet, 
Michler’s hydrol, malachite-green, sodium phenoxide, aniline, 
sodium 0 - and ^-hydroxybcnzaldehyde, the phthaleins, the naph¬ 
thalene analogues of all these compounds, indigotin, hydroxyazo- 
bcnzene (as quinonephenylliydrazone) and its sodium salt, and 
aminoazobenzciie, and also to aurine, pararosaniline, and crystal- 
violet, which have hitherto occupied an exceptional position. 
The cases of auramine, fuchsoneimonium chloride, and its dimethyl 
derivative, and the higher azo-dyes, however, still await an adequate 
explanation. J. K. 


Constitution and Colour. VII. Theory of Quinonoid Organic 
Onium Salts. F. Keiirmann (Ilelv, Chim. Acta, 1921, 4, 527— 
537. Compare A., 1918, i, 311).— A. theoretical paper in which fresh 
experimental material is not brought forward. Arguments are 
adduced and exarni)les given to show that it is impossible at present 
to eliminate the quinonoid formulic for the majority of dye salts, 
and that these arc the most satisfactory expressions until it is 
l^ossible to do justice simultaneously to Werner’s and the quinonoid 
theory. H. W. 


Mechanism of Photochemical Processes. Alfred Coehn 
and Heinrich Tramm (-Ber., 1921, 54, [B], 1148—1151).—^An 
examination of the influence of pressure and degree of desiccation 
on the explosibility of mixtures of carbon monoxide and oxygen 
has shown ( 1 ) that a moist mixture can be exploded by a spark 
at any pressure; ( 2 ) that a mixture, dried by short exposure to 
the action of solid carbon dioxide and alcohol, cannot be exploded 
but inflames and burns quietly, and (3) that a mixture which 
has been cooled for a sufficient time cannot be inflamed; a pale 
blue zone forms round the spark gap and slight combination is 
indicated by a small diminution of pressure. Exposure of miictures 
belonging to tlie three types to ultra-violet rays of a quartz mercury 
lamp leads to practically the same result in each case, combination 
occurring to the extent of 4—5% within an hour. It follows, 
therefore, that the presence of aqueous vapour does not play a 
part in the union of carbon monoxide and oxygen under the influence 
of radiant energy. The reason of the markedly restrictive action 
of aqueous vai)our on the decomposition of carbon dioxide in 
ultra-violet light is not to be found in the inability of carbon 
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monoxide and oxygen to combine on exposure to Ught in the 
absence of moisture. H. W. 

The Photo-chemistry of Lead Compounds. Carl Renz 
{Zeitsch. anorg. Chem., 1921, 116, 62—70).—^Lead chloride darkens 
when exposed for a long time to intense light. The sonsitiveness 
depends to some extent on the method of preparation; lead chloride 
crystallised from hot hydrochloric acid blackens relatively quickly. 
Dilute nitric acid does not remove the colour, and it appears that 
a lead photochloride is formed. When lead oxide is exposed to 
light under water, a partial reduction to metallic lead occurs, 
whilst the oxygen set free oxidises part of the lead oxide to peroxide, 
and this in turn combines with lead oxide to form plumbate. The 
metallic lead is reoxidised by air contained in J;he water. The 
formation of metallic lead was proved by exposing to light a 
mixture of lead oxide and lead chloride which had been boiled with 
hydrochloric acid. When the product was treated with dilute 
nitric acid, lead was dissolved with evolution of hydrogen and a 
slight residue of peroxide remained. There was no evidence of 
formation of oxychlorides of lead. It is suggested that compounds 
of the different lead isotopes may be differently affected by light, 
and the same may be the case with silver and thallium compounds. 
A possible method of separating isotopes is indicated. E. H. R. 

The Catalytic Action of Electrolytes on the Photolysis of 
Eder's Solution. G. Berger {Bee. trav. chim., 1921, 40, 387— 
393).—Previous experiments formed the basis of an hypothesis 
for the existence of a photochemical effect of electrolytes, of a 
catalytic nature, produced by the electrostatic forces of ions, in 
solutions in which reactions occur under the influence of light 
(compare A., 1920, ii, 725). Further experimental results taken 
in conjunction with the previous results indicate that the theories 
of Roloff (A., 1894, ii, 221) and Winther (A., 1909, ii, 283) do not 
offer an adequate explanation of the catalyses by salts in Eder’s 
solution. The author prefers the theory of the existence of an 
effect of electrolytes, there being probably a relation between the 
forces producing this effect and the interionic forces of Miller 
(Phil. Mag., 1912, [vi], 23, 551), Hertz (A., 1912, ii, 120), and 
Bjerrum (A., 1919, ii, 9). W. G. 

Photocatalysis. I. The Synthesis of Formaldehyde and 
Carbohydrates from Carbon Dioxide and Water. Edward 
Charles Cyril Baly, Isidor Morris Heilbron, and William 
Francis Barker (T., 1921, 119, 1025—1035/. 

The Intensity of Reflection of X-Rays by Rock-salt. II. 

W. L. Bragg, R. W. Jambs, and C. H. Bosanquet (Phil. Mag., 1921, 
[vi], 42, 1—17. Compare ibid., 41, 309).—Experiments are described 
for the determination of the amplitude of the wave diffracted in 
various directions by the chlorine and sodium atoms when homo¬ 
geneous X-rays of unit amplitude fall on these atoms in a crystal 
of rock-salt. The amplitude is expressed in terms of that diffracted 
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by a single electron. The results indicate the correct number of 
electrons in the atoms of sodium and chlorine. J. R. P. 

Rutherford’s Discovery of a New Light Atom Nucleus. 

Adolf Smeeal (NcUurwiaa.y 1921, 9, 77—82, 93—98; from 
ZerUr,^ 1921, iii, 2—3. Compare A., 1920, ii, 541).—^A discussion 
and criticism of Rutherford’s discovery of the helium isotope Xo. 

G. W. R. 

Probable Normal State of the Helium Atom. Edwin C. 
Kemble (PUL Mag., 1921, [vi], 42, 123—133).—The model of the 
helium atom proposed by Franck and Reiche' (A., 1920, ii, 656) 
provides no explanation of the chemical properties of helium, gives 
the wrong ionisation potential, and does not harmonise with the 
observations of Fricke and Lyman (this voL, ii, 362) on the ultra¬ 
violet emission spectrum of helium. The facts regarding the 
excitation of the various lines in the arc spectrum of helium show 
that the only stationary states from which direct passage to the 
normal state is ordinarily possible are those from the series (m, 8 ); 
that the direct transfer of atoms from the states (w, 8 ) to the normal 
takes place with relative difficulty; and that the presence of some 
common impurity in helium provides an indirect path for the 
return of atoms to the normal state which is accompanied by the 
emission of more than one radiation frequency. The resulting 
angular momentum of the normal helium atom, on Bohr’s theory, 
would be zero. Neither of two possible models having zero angular 
momentum is very satisfactory, and it is possible that Bohr’s 
principle applied to the atoms returning to the normal state may 
have to be abandoned. A symmetrical model with one unit of 
angular momentum is suggested as a possible solution of the problem. 

J. R. P. 

Mobilities of Ions in Helium at High Pressure. J. C. 

McLennan and E. Evans (Proc. Boy. 8 oc. Canada, 1920, 14, [iii], 
19-26).—Pure helium at high pressures does not exhibit any appre¬ 
ciable metallic conductivity. The mobilities of positive and nega¬ 
tive ions produced in helium at 81 atm. pressure by a-rays from 
polonium were found to be 2*52 x lO"^ and 4*26 x lO"^ cm. per sec. 
per volt per cm., respectively. They do not vary inversely with 
the pressure at high pressures. J. R. P. 

A New Radioactive Substance in Uranium. Otto Hahn 
(Ber., 1921, 54, [J5], 1131—1142).—It is found that a new radio¬ 
active substance possessing the chemical properties of proto¬ 
actinium is present in ordinary uranium salts. It emits ^-radiations 
and has a half life period of six to seven hours. The radiations 
are highly complex; within the limits examined, the halving 
thickness increases from 0*014 to 0*12 mm. of aluminium. Under 
the prescribed conditions, the intensity of radiation of the new 
substance is only about 0*25% of that of uranium-X (uranium-J!^+ 
uranium-X 2 ) obtained from the same quantity of uranium. The 
parent subi^nce can only be uranium-X^ or a new uranium-X^ 
isotope of similar life period. In the former case, uraniam-X|^ 
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suffers a dual degradation of a type which has not been observed 
previously among radio-elements. In the latter case it is probable 
that a new uranium degradation series exists which has a small 
intensity of radiation and the individual members of which can 
be arranged as isotopes in the known uranium-radium series. 
Until the parentage of the new substance is definitely established, 
the author proposes to designate it uranium-Z. 

The substance is isolated in the following manner, since it is 
found that under the usual conditions uranium-2 invariably 
accompanies uranium-X. Enrichment in the latter is affected by 
a few fractional crystallisations of the uranium nitrate from water 
whereby the active materials remain in the mother-liquors. Iron 
chloride is added to the latter and the iron, carrying the uranium-X 
and uranium-2 with it, is precipitated by the addition of ammonia 
and ammonium carbonate. The iron precipitate is treated with a 
solution of tantalum in hydrofluoric acid, lanthanum nitrate is 
added, and the mixture is digested on the wat^r-bath for a con¬ 
siderable time with dilute sulphuric and hydrofluoric acids. The 
lanthanum together with uranium-X is thereby precipitated as 
the insoluble fluoride. The filtrate is evaporated and the residue 
gently ignited, whereby the tantalum precipitate becomes insoluble 
in .acid whilst the iron precipitate remains soluble. The latter is 
brought into solution by concentrated hydrochloric acid and the 
residue is warmed for some time with aqua regia and filtered after 
being diluted. The tantalum remains on the filter in a perfectly 
colourless condition. Uranium-2 remains almost completely with 
the tantalum, only small quantities being generally found with 
the iron precipitate; both, however, retain small amounts of 
uranium-X, which, however, can be almost completely eliminated by 
a second treatment of the iron-tantalum solution with lanthanum 
nitrate. It is thus possible to obtain specimens of uranium-2 
which are 99*5% radioactively pure, only about 0*5% of the activity 
being due to uranium-X. H. W. 

Orig^ of Uranium -22 (Uranium-2). M. C. Nexjbubger 
{Naturwiss., 1921, 9, 235—236; from Chem. Zentr,, 1921, i, 1016).— 
Supplementary to the work of Hahn (s^^e preceding abstract), the 
author describes three possible types of disintegration in the 
radium-uranium series to account for the occurrence of the newly- 
discovered uranium-2. The existence of two new elements thereby 
follows, namely, uranium III in Group VI, giving a-rays, and 
uranium-2 in Group IV, giving p-rays. Besides the transformations 
due to the emission of ordinary a-rays, there are others due to 
Rutherford’s helium isotope, Xo, which are termed i«o-a-particles. 

G. W. R. 

Origiii of Uraxuum-2. Otto Hahn (Naturwiss,, 1921, 9, 236; 
from Chem, Zentr,, 1921, i, 1015).—The author rejects the possi¬ 
bility of the transformations suggested by Neuburger (preceding 
abstract) as improbable and lacking experimental foundation. 

G. W. B. 
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lliermal and Electric Conductivities of Metals. Waltbbb 
Mbissnbr (Jahrb. Badioaktiv. Elektronih^ 1920, 17, 229—273).— 
A summary of recent work on the subject. J. R. P. 

Electrical Conductivity in Solid Crystallised Compounds, 
in. The Electrical Conductivity of Silver Sulphide and 
Cuprous Sulphide. C. Titbandt, Sophie Egoert, and Gustav 
S oHiBBE {Zeitsch, anorg. Chem., 1921, 117, 1—47).—^The methods 
described in previous papers (A., 1920, ii, 279; this vol., ii, 426) 
have been used for the investigation of the electrical conductivity 
of silver sulphide and cuprous sulphide, to settle the debated 
question whether these are metallic or electrolytic conductors. 
The conduction of silver sulphide between metallic electrodes is 
interfered with by the rapid growth of a metallic bridge between 
the electrodes. This difficulty was overcome, as in previous work, 
by interposing between the small cylinder of silver sulphide and the 
platinum cathode a cylinder of silver iodide, using a silver anode. 
The a-form of silver sulphide, stable above 179®, was found to be 
a pure electrolytic conductor, following Faraday’s law perfectly. 
The current is carried entirely by the silver ions with the high 
migration velocity of 0*11 cm. per sec. The form of silver sulphide 
stable below 179®, however, was found to be a mixed conductor, 
about 80% of the current being carried by the silver kations, the 
remainder being conveyed as in a metallic conductor. For the 
ingenious experimental method by which this result was obtained, 
the original must be consulted. The proportion of the current 
carried electrolytically is influenced to some extent by the presence 
of impurities in the silver sulphide, by the temperature, and by 
the current strength. The lower limit of temperature for the 
experiments was 145®, the transition point of silver iodide, since 
only the cubic form of this substance is effective in preventing 
metallic short-circuiting. The proportion of metallic conduction 
was found to increase with falling temperature and with increasing 
current strength. 

Only the high temperature form of cuprous iodide could be 
investigated, as its transition point, 91®, is below that of silver 
iodide. After many experimental difficulties had been overcome, 
it was shown that the cubic form of cuprous iodide is a pure electro¬ 
lytic conductor, the current being carried solely by the cupro-ions. 

E. R. R. 

Electrical Conductivity in Solid Crystallised Compounds. 
IV. The Electrical Conductivity of Solid Silver Sidphide- 
Silver Mixtures. C. Tubandt and Sophie Eggert (Zeitsch, 
anorg. Chem., 1921, 117, 48—68).—When a current is passed 
through a solid cylinder of a mixture of silver sulphide and silver, 
using a silver anode and platinum cathode with a cylinder of silver 
iodide between the cathode and the solid electrolyte (compare 
preceding abstract) above 179®, the amount of silver dissolved 
from the anode is not in agreement with Faraday’s law, although 
at this temperature silver sulphide is a pure electrolytic conductor. 
It is found, however, that if the electrolysis is continued for a 
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sufficient length of time, the whole of the silver in the silver sulphide 
gradually wanders to the cathode, leaving eventually pure silver 
sulphide which then behaves as a pure electrolytic conductor. 
This phenomenon can be utilised to free silver sulphide from silver, 
and also provides a method of proving the formation of a silver 
bridge when silver sulphide is electrolyse between metal electrodes. 
It also verifies the results of other workers that silver and silver 
sulphide do not form mixed crystals, but a coarse mechanical 
mixture. The experiments were made with mixtures containing 
up to about 13*5% of silver. E. H. R. 

Electrical Conductivity and Density of Aqueous Solutions 
of Electrolytes. Adolf Heydweileb (Zeitsch. anorg. Chem,, 
1921, 116, 42—44).—^The results of conductivity and density 
measurements of aqueous solutions of about si!£ty metallic salts 
of inorganic and organic acids are given in tabular form. 

E. H. R. 

Influence of Forging on the Electrical Resistance of Steel. 
Eugene L. Dupuy {Compt. rend,, 1921, 172, 1660—1662).— 
When a bar of steel is drawn into wire the electrical resistance 
decreases as the section diminishes. During the wire-drawing the 
zones of perlite and ferrite distributed without orientation in the 
bar become aligned and elongated into filaments with a conse¬ 
quent diminution in the resistance. If such wire is heated to 800° 
and cooled at a suitable velocity the alignment disappears and the 
micrographic structure becomes similar to that of the original bar. 
The variation in the resistance, however, persists although sensibly 
lessened. It is shown that the wire contains, even after annealing, 
iron oxide in solution and a part of the resistance of the metal is 
due to the presence of this oxide. W. G. 

Overvoltage. I. A Comparison of the Methods of De¬ 
termination, especially as Applied to the Mercury Cathode. 
Sydney Dunnill (T., 1921, 119, 1081—1088). 

Nature of Chemical Forces and the Anomaly of Strong 
Electrolytes. William Hughes {Phil, Mag,, 1921, [vi], 42, 
134—^138).—On the assumption that interionic forces in solutions 
of electrolytes are inverse-square functions of the distances apart 
of dissimilar ions, and that the forces causing dissociation of mole¬ 
cules are inverse higher power functions of the distance, a quantita¬ 
tive theoretical interpretation of the Rudolphi dilution law and 
a qualitative interpretation of the van’t Hoff dilution law are 
given. J. R. P. 

The Theory of Electrolytic Ions. XXII. The Migration 
Velocity of some Ions. A Second Test of Paul Hertz’s 
Theory of Ion Conductivity. Richard Lorenz and Wilhelm 
Nbu {Zeitsch, anorg, Chem,, 1921, 116, 457—61).—^Applying von 
Laue’s theory of ionic mobiUty (A., 1916, ii, 289) an exjperimental 
method was devised for measuring the velocity of migration of 
ions by measuring the displacement of the surface separating two 

18^ 
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solutions, one of which contained a coloured ion to serve as indicator, 
when electrolysed. Measurements were made at 18° and 25°, at 
dilutions from 1/4 to 1/204SN for the MnO^', BrOg', IO3', CIO3', 
and P' ions. The relation between ionic mobility and concentration, 
in all cases except that of the iodate ions, which gave abnormal 
results, confirmed the applicability of Hertz’s theory of ionic con¬ 
ductivity. The value of Hertz’s ^-constant found was 9*1 at 18°, 
which agrees with that found by Lorenz and Osswald from measure¬ 
ments of the conductivity of sodium acetate (this vol., ii, 158), 
but does not correspond with the theoretical value, 18*9. No 
conclusion could be drawn from the experiments regarding the 
completeness of dissociation of strong electrolytes. E. H. R. 

The Theory of Electrolytic Ions. XXIII. The Conduc¬ 
tivity of some Binary Electrolytes. Third Test of Paul 
Hertz’s Theory of Conductivity. Richard Lorenz and Wilhelm 
Michael {Zeitsch. anorg. Chem., 1921, 116, 161—182).—The 
electrical conductivities of potassium permanganate, potassium 
chloride, sodium chloride, sodium bromide, and potassium bromide 
were redetermined at 25° at dilutions from 1/8 to 1/2048N. The 
ion mobilities were calculated, making use of the direct determina¬ 
tion of the mobility of the Mn04' ion by Lorenz and Neu (preceding 
abstract). The greater part of the paper is devoted to a discussion 
of the Hertz function (compare this vol., ii, 158, and A., 1912, ii, 
120) and to the development of a graphic method for calculating 
the constants of the Hertz formula. The values obtained for 
Hertz’s so-called universal constant, calculated from the ionic 
mobilities found in the present series of experiments, confirm the 
conclusion that the constant is not universal, but has a particular 
value for each ion. Experimental errors may affect seriously the 
values found for the constant, but such errors are not likely to 
cause variations so large as those actually observed. E. H. R. 

The Theory of Electrolytic Ions. XXIV. The Conduc¬ 
tivity of some Neutral Sodium Salts of Polybasic Organic 
Acids. Richard Lorenz and A. Scheuermann (Zeitsch, anorg. 
Ghem.y 1921, 117, 121—139).—^The molecular conductivities of 
the neutral sodium salts of oxalic, malonic, succinic, benzoic, 
phthalic, i«ophthalic, terephthalic, pyromellitic, and meUitic acids 
at 25° for a wide range of dilutions were measured, with the object 
of determining how the different stages of dissociation would affect 
the conductivity with increasing dilution. When the conductivities 
as ordinates were plotted against Vc, where c is the concentration, 
the curves obtained in the case of salts of mono- and di-basic acids 
were approximately straight lines between the concentrations 
1/1024 and 1/64, but at higher concentrations the curves were 
deflected upwards. The curves for salts of acids of higher basicity 
were not straight over any part of their course. In the case of 
salts of aliphatic _dibasic acids, the part of the curve which is 
deflected when Vc is used becomes straight if Vc is chosen instead. 
A graphic method is described for determining the limiting con- 
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du^ivity, which consists in plotting the conductivity against 
Jc, Vc, and Vc and determining the probable point of intersection 
of the curves thus obtained at zero concentration. E, H. R. 

The Theory of Electroljrtic Ions. XXV. The Apparent 
Size of the Anions of some Aliphatic and Aromatic Poly- 
carboxylic Acids and of Benzene. Richabd Lobenz and A 
SoHEUEBMANN (Zeitsch. anorg. Chem., 1921, 117, 140—146).—^The 
radii of anions of the arsinic acids and their salts, calculated by 
Stokes's law from the ionic mobilities and space-filling numbers 
(A., 1920, i, 897) were found to lie between the values found for 
the benzene radius by Debye and by Steiger (A., 1920, ii, 355). 
The ionic mobilities of the anions and hence their radii have now 
been calculated from conductivity measurements of the sodium 
salts of oxalic, malonic, succinic, benzoic, phthalic, isophthalic, 
terephthalic, pyromellitic, and meUitic acids. In the series of 
dibasic aliphatic acids the ionic radius increases as the homologous 
series is ascended, whilst the mobility decreases. In the case of 
the aromatic anions, the radius increases with increasing number 
of carboxyl groups, and is greater the more symmetrical the mole¬ 
cule. The mobility v/n-, where v is the calculated mobility and or 
the number of carboxyl groups, decreases as the number of atoms 
in the ion increases. The ionic radii all fall between the values 
for benzene given by Debye and Steiger respectively. The possible 
configurations of the aromatic anions are discussed. E. H. R. 

Photoelectric Investigations with Salt Solutions. II and 

III. Tobsten Swensson (Arkiv Kern, Min, Oeol.y 1920, 7, 
No. 25, 1—7. Compare A., 1920, ii, 409).—The author has made 
experiments with the object of ascertaining if the alteration of 
E.M.F, occasioned by the ultra-violet illumination of salt solutions 
may be due to the formation of hydrogen peroxide. The uni- 
molecular character of the decomposition of hydrogen peroxide in 
water and in nickel sulphate solution (compare Tian, A., 1911, 
ii, 35; 1915, ii, 828; Henri and Wurmser, A., 1913, ii, 744, 819; 
Mathews and Curtis, A,, 1914, ii, 255, 602) is confirmed. The 
decomposition is slower in nickel sulphate solution than in water, 
and in either case the position of equih'brium, if such is actually 
reached, corresponds with a very low concentration of the peroxide. 
With reference to Thiele's statement that hydrogen peroxide is 
formed by the illumination of water (A., 1908, ii, 79), the author 
finds that if this is the case the peroxide is not obtained in a pro¬ 
portion detectable chemically. As regards the velocity of decom¬ 
position of hydrogen peroxide in the dark, this is not increased 
by previous illumination of the salt solution, the rapid decomposition 
ending immediately the illumination ceases. 

Measurement of the effect on the E,M,F, of a nickel sulphate 
and a potassium sulphate element produced by addition to the 
solutions of hydrogen peroxide shows that, even were the peroxide 
formed in a proportion not detectable analytically, it could not 
be the cause of the alteration in E,M,F, resulting from illumination. 

The temperature in the author's experiments varied by il°, 

18*—2 
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but the efEeot of illumination is in the opposite sense to that of 
rise of temperature and also greatly exceeds that involved in a 
rise or fall of temperature of 1°. T. H. P. 

Magnetism and Atomic Structure. 0. von Auwees (Jahrb. 
Badioaktiv. Elektronik,, 1920,17, 181— 229). —summary of recent 
work on the magnetism of elements, compounds, and alloys, from 
the point of view of theories of atomic magnetism. J. R. P. 

Relation between the Anomalous Dilatation and the Thermal 
Variation of Magnetisation of Ferromagnetic Substances. 
P. Chevenabd (GompL rend., 1921, 172, 1655—1657).—To interpret 
the action of temperature on the properties of ferromagnetic sub¬ 
stances the author has previously formulated an hypothesis of a 
progressive and reversible transformation of a form a, stable at 
absolute zero, and an isomorphous form p, stable at high tem¬ 
peratures. At all temperatures, 0 , the state of the substance can 
be characterised by the proportion, x, of the form a. It is now 
shown that the quantity x is sensibly proportional to the square 
of the magnetisation at saturation, 1“, in the whole of the tem¬ 
perature range below the (Jurie point. Further, it is admitted that 
a;=(F—F^)/(Fa— F/g) where F, Fa, and Vp are the specifie volumes 
of ferronickel and its two components a and p respectively at any 
temperature. W. G. 

Critical Energy Increment and Trouton’s Rule. Eric K. 
Bideal (Phil. Mag., 1921, [vi], 42, 156—163).—The critical energy 
increment is an average value, and the equilibrium between mole¬ 
cules of anv one species in various stages of activation is assumed 
to follow tne energy curve of the surrounding radiation. Only in 
the case of “ black molecules is the curve complete. At the 
critical temperature the maximum number of molecules is activated 
for the reaction of condensation to a non-polymerised liquid. Since 
the latent heat of evaporation is given by L~Nhv, Trouton’s 
constant is, on the above hypothesis, merely an approximate 
expression of Wien’s displacement law A,„T=const. The value of 
the constant calculated from radiation data agrees closely with 
experiment: A,„Tc=0-28986; i'=c/Aot; .*. *28986= 

9*866T,. J. R. P. 

Number of Atoms and the Physical Behaviour of Organic 
Liquids. W. Herz (Zeiiach. anorg. Ghem., 1921, 116, 250— 
254. Compare Jorissen, A., 1920, ii, 90). —It was shown by Groshans 
that, for organic liquids containing carbon, oxygen, and hydrogen, 
if 71 is the number of atoms, M the molecular weight, Tg the absolute 
boiling temperature, and dg the density at the boiling point, n= 
IdSM^^ITgHg. Combining this equation with the relation ?i= l*lTc I Pc 
(A., 1920, ii, 285) and Trouton’s rule, it is shown that =0*00077. 

This relation is found to hold with approximate accuracy for a 
series of seventy-nine compounds with boiling points ranging between 
that of ethane (T,= 187*6) and that of anthraquinone (T,==653). 
Combining Groshans’s equation with the relation t;c=0*0009n, it is 
shown that jTgHg, or, combining the latter with 
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lf/2P,2=0’00077, t?c=l’34xl(HJf/ei,. The values of Va calculated 
from both these formulas for a number of esters of fatty acids agree 
well with the observed values. The relation between specific 
heat, s, and critical data for the higher paraffins can be expressed 
by the equation 8M=2*44:TclPe- Relationships are also found 
between the molecular heats and the molecular refractions and 
heats of vaporisation respectively of the paraffins from pentane 
to decane. E. H. R. 

Total Heat of Liquid Carbon Dioxides. C. Prewen Jenkin 
and D. N. Shorthose (Proc. Soc,, 1921, 99, [A], 352—361).— 
In a previous paper (A., 1915, ii, 741) a curve giving the total heat 
of carbon dioxide was given which was based on the assumption 
that the value of is constant and equal to 0*214. The present 
paper describes the determination of the total ‘heat of carbon 
dioxide, the object being to check the earlier results. Measurements 
were made at 12® and 100° and at pressures 900^ 1000, 1100, 1200, 
1300, 1500, and 1800 Ib./sq. in. The values have been calculated 
for every 5° from 0° to 100° for each pressure from a smooth curve 
drawn through the experimental values. The present work indicates 
that is not constant, but the data obtained are insufficient for 
an accurate calculation of this value. J. F. S. 

High Temperature Investigations. XIII. The Measure¬ 
ment of Vapour Pressures at High Temperatures and the 
Vapour Pressures of the Alkali Haloids. Otto Ruff and 
SuSAKNE Mugdan (Zeitsch, anorg. Chem,, 1921, 117, 147—171).— 
Experiments were made primarily to test the experimental method 
for the determination of vapour pressures at high t^peratures 
described by Ruff and Bergdahl (A., 1919, ii, 265). It was found 
very important that the material of which the crucible is made 
should be adapted to the substance under examination. Only 
substances such as metals with high surface tension can be vaporised 
in carbon or graphite crucibles. For substances with small surface 
tensions, thick-walled, optically black vessels must be used, such 
as blackened quartz. For metals, the volume of the crucible 
should be not more than 0*2 c.c., whilst for salts and similar sub¬ 
stances it should be about 0*6 to 0*7 c.c. The optical pyrometer 
should be directed on to the blackened vessel. If the substance 
has a heavy vapour which might interfere with the readings of the 
optical pyrometer, this must be guarded against by passing as 
rapid a current of gas as possible. The vapour pressures of arsenic, 
antimony, bismuth, and copper were redetermined in the light of 
new experience, and in all cases except that of arsenic the former 
results were confirmed. For arsenic, the former temperature 
readings were found to be 20—40° too low. 

The vapour pressure curves of the haloids of the alkali metals 
were determined, with the exception of the fiuorides, for which a 
suitable crucible material could not be found. In general the 
vapour pressure decreases with increasing atomic weight of the 
components, except in the case of the lithium salts. As the atomic 
wei^t of the alkali metal increases, the influence of the halogen 



U. 486 


ABSTRACTS OB OHBMIOAL PAPBBS. 


on the vapour pressure becomes less. The following boiling points 
at atmospheric pressure were found: lithium chloride, 1337^, 
bromide, 1265®, iodide, 1189®; sodium chloride, 1442®, bromide, 
1396®, iodide, 1299®; potassium chloride, 1415®, bromide, 1388®, 
iodide, 1319®; rubidium chloride, 1388®, bromide, 1340®, iodide, 
1304®; cassium chloride, 1289°, bromide, 1297®, iodide, 1280®. 
From the data obtained, the heats of vaporisation and critical 
temperatures were calculated for the salts. The relation between 
vapour pressure and absolute temperature is in fair agreement 
with the Ramsay-Young rule for all the salts. E. H. R. 

High Temperature Investigations. XIV. The Vapour 
Pressures of the Oxides of Silicon, Aluminium, Calcium, 
and Magnesium. Otto Ruff and Paul Schmidt {Zeitsch. 
anorg, Ghem., 1921, 117, 172—190).—The experimental method 
described in a previous paper (A., 1919, ii, 265) was made use of 
in an attempt to determine the vapour pressures at high tempera¬ 
tures of silica, alumina, lime, and magnesia. With silica and 
alumina, satisfactory results were obtained, after many experi¬ 
ments, using a graphite crucible glazed with vanadium carbide, 
which melts at 2850®, and, when mixed with vanadium oxide, gives 
a fairly dense glaze resistant up to 2400®. The boiling points of 
silica and alumina at 760 mm. are both about 2210® to 2230®. 
Most of the experiments were made in an atmosphere of nitrogen, 
but the results obtained in a few cases in which argon was used 
indicated that nitrogen might have a disturbing influence, especially 
in the case of lime. The experiments with lime and magnesia 
were unsatisfactory, except at low pressures, on account of chemical 
action between the oxide and the crucible. The results indicated, 
however, that the boiling point of lime at 760 mm. is near 2850® 
and that of magnesia near 2800®. E. H. R. 

Fused Salts and the Law of Corresponding States. Richard 
Lobekz and W. Hebz (Zeitsch. anorg. Chem., 1921, 117, 103—110).— 
In his work on the temperature coefficient of free molecular surface 
energy (A., 1917, ii, 69, 70, 71), Jaeger expresses the opinion that 
fused electrolytes do not follow the law of corresponding states. 
The authors contradict Jaeger’s opinion from his own data. He 
gives the fusion points, Te, for a large number of salts, and also 
the temperature, Tg* which vapour begins to form with great 
rapidity. The latter temperature is below, but not far removed 
from, the boiling point. The ratio Te/Tg is found to be approxim¬ 
ately constant for all the salts, the mean value being 0*74, whilst, 
by the law of corresponding states, the ratio of the melting to the 
boiling point is 0’68. It is concluded, therefore, that the law can 
be applied to fused salts, and accordingly the boiling points, of 
the sidts were calculated from the melting points from the equation 
y^/r,=0*68. Jaeger also determined the relation between density 
and temperature for the fused salts, and by extrapolation from his 
results, the density, at the calculated boiling point was calculated. 
The ratio d«/d« was then calculated for the salts, and the mean 
value found was 0*864, the corresponding value for liquids which 
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follow the law of corresponding states being 0*855. The critical 
temperatures, critical densities, and densities at absolute zero of 
the salts were also calculated, assuming them to obey the same law. 

E. H. R. 

The Heats of Formation of Glucinum Oxide and Chloride^ 

W. Miblenz and H. von Wartbnbebg {Zeitsch, anorg. Ghem,, 1921, 
116, 267—268).—The heat of formation of glucinum chloride was 
determined by the direct combination of the metal and chlorine, 
and was found to be 112-6ib0*4% cal., whilst Poliak (T., 1904, 85, 
604) found 155 cal. by measuring the heat of solution of the metal 
in hydrochloric acid. The new figure is more probably correct, 
as it lies on a smooth curve obtained by plotting heats of formation 
against atomic weights in the series Gl, Mg, Ca, Sr, Ba. The heat 
of formation of glucinum oxide was also determined by direct 
combination in a bomb calorimeter and was found to be 135*9±0*9% 
cal. This value also falls on a smooth curve with the heats of 
formation of other oxides of the glucinum group. E. H. R. 

A Linear Relation for certain Atomic Volumes. Wilhelm 
Biltz {Zeitsch. anorg. Chem.^ 1921, 117, 84—90).—In a previous 
paper (this voL, ii, 437) it was shown that there is a linear relation 
between the densities of a large number of corresponding chlorine, 
bromine, and iodine compounds and those of the haloids of the 
alkali metals. It is now sho^ that this relationship is intimately 
connected with the position of the alkali metals and halogens in 
the periodic system on either side of the rare gases. Between the 
atomic volumes of argon, krypton, and xenon, on the one hand, 
and of chlorine, bromine, and iodine on the other, there is strict 
proportionality, in the sense that il.F.Haiogen=ax-d.F.KaregaB, 
where a=0*8016. The relation between the atomic volumes of 
the alkali metals and of the rare gases preceding them is also 
linear, the equation being .4.F.Aikaiimettti=ax.4.F.Baregaa+5, where 
a=P823 and 6= —6*10. A similar relation holds for the elements 
silicon, germanium, and tin, preceding the rare gases, and titanium, 
zirconium, and cerium, following the rare gases, but for no other 
group of elements. The relation holds, therefore, only between 
elements having the electron valencies, 0, ±1* and ±4. The 
linear relation previously found between the molecular volumes 
of the alkali haloids is, therefore, an expression of their atomic 
structure. That a similar relation holds for more complex halogen 
compounds is probably due to the relatively large volume of the 
halogen atom compared with that of the rest of the molecule. There 
is a similar linear relation between the absolute boiling points of 
the halogens and of the rare gases. E. H. R. 

Polymerisation in the Solid State; Polymerisation 
amongst Liquids. William R. FiELDma {Chem. News, 1921, 
122, 13—17; 289—293; 123, 1 —6. Compare A., 1920, ii, 732).— 
The molecular weight is calculated from the formula PW8=^9, 
where P=polymerisation factor, TF=average atomic weight of the 
atoms composing the compound, /S=specific heat. The formula is 
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applied to several solids and liquids. The results show that 
saturated hydrocarbons are highly but nearly equally polymerised 
near their boiling points; unsaturated hydrocarbons are less 
polymerised; the introduction of hydrogen into the benzene ring 
increases the polymerisation; the introduction of a side chain 
scarcely affects P; the introduction of halogens reduces P; on 
replacing one hydrogen atom in water by an organic radicle P is 
considerably increased, the increment due to CHg being approxim¬ 
ately independent of temperature; i^oalcohols are less polymerised 
than normal alcohols, but the two approach at the boiling point; 
the polymerisation of organic acids increases with the percentage 
of carbon and is less than that for the corresponding hydrocarbons; 
nitriles are slightly more poljnnerised than acids. J. R. P. 

Surface Tension of Unimolecular Layers. A. Mabcelin 
{Gompt. rend.f 1921, 173, 38—41).—It has previously been shown 
(Ann. Phyaiquey 1913) that any further quantity of oleic acid placed on 
water already covered with a layer of a thickness practically double 
that which corresponds with the maximum extension does not 
undergo spontaneous extension, but remains in the state of small 
or large globules ; the layer may then be considered as saturated. 
Further measurements with oleic acid, wobutylbomeol, and gum 
have confirmed this discontinuity. If the surface occupied by a 
given quantity of oleic acid is progressively reduced, the tension 
decreases and then suddenly becomes constant. The saturation 
pressure of the layer is the constant difference of surface tensions 
between pure water and water covered with a saturated layer. 

W. G. 

Properties and Molecular Structure of Thin Films of 
Palmitic Acid on Water. I. N. K. Adam (Proc. Roy. 8oc., 
1921, 99, [A], 336—351).—^A modification of the technique for 
examining the properties of thin films of substances on water is 
described, special attention being directed to the avoidance of 
leaks past the confining barriers and to correcting for the residual 
contamination on the water, which cannot be entirely avoided. 
The experiments on palmitic acid confirm, in general, Langmuir’s 
results (A., 1917, ii, 525). The curves of compressibility of the 
films are accurately straight lines, except for a possible doubtful 
deviation at very low compressions. The properties of the film 
change abruptly at a hydrogen-ion concentration of IChW. The 
change is conned to films under compression less than about 
16 dynes/sq. cm. The area occupied by each molecule becomes 
about 20% greater than on neutral solutions. Langmuir’s view 
that the films consist of a single layer of'molecules, orientated with 
their carboxyl groups toward the water, is confirmed and extended. 
Probably the hydrocarbon chains are tightly packed on neutral 
solutions, adjacent molecules being drawn into the water to different 
depths. On neutral solutions, the molecules rise in the water so 
that the carboxyl groups, which are probably of greater cross 
section than the chains, are in contact with each other. This 
arrangement gives a liquid film, whereas the packed hydrocarbon 
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chain normally gives a solid one. There is independent evidenoe 
of an increased attraction of water for carboj^l groups with increas¬ 
ing alkalinity. The formation of ionic miceUas of soap, as the 
film dissolves in the more alkaline liquids, is a simple consequence 
of the increased attraction on the carboxyl groups and the attrac¬ 
tions of the chains for one another. Hysteresis in the unimolecular 
films of palmitic acid is absent, or extremely small in amount, 
at room temperature. Palmitic acid is completely insoluble in 
water, slightly on the acid side, of strict neutrality, and the films 
preserve their area and properties unchanged for hours. Com¬ 
pression beyond a certain point causes the films to collapse, the 
ejected molecules forming aggregates visible to the naked eye. 
The remainder of the film appears to be unchanged in properties. 
Different films and even different parts of the same film, vary very 
much in their resistance to collapse. The collapse appears to be 
aided by nuclei the nature of which can, at present, only be con¬ 
jectured. J. P, S. 

Viscosity and Molecular Dimensions of Gaseous Cyanogen. 
A. 0. Rankinb (Ptoc, Roy, Soc,, 1920, 99, [A], 331—336).—The 
viscosity of gaseous cyanogen has been determined with the object 
of obtaining the data necessary to test the validity of the molecular 
structure of this gas put forward by Lewis (A., 1916, ii, 310) and 
Langmuir (A., 1919, ii, 328), and also of testing the hypothesis 
put forward by the author with reference to the collisions of non- 
spherical gaseous molecules (this voL, ii, 192). The viscosity 
was measured with highly purified material by the method previ¬ 
ously described (A., 1910, ii,*829). The experiments yield the 
results 77 i5.=0’986x 10"^ C.G.S. units and 77ioo-=l*264x 1(H C.G.S. 
units, from which, assuming the validity of Sutherland’s law for 
the variation of viscosity with temperature, the value of the Suther¬ 
land constant C is calculated to 280 and yQ==0*935 x C.G.S. 
This agrees remarkably with Graham’s value of 0*95 X10^ obtained 
by transpiration experiments. Making use of the values of C and 
T/o and usingj^Chapman’s formula (FAil. Trans,, 1916, 216, 279), 
the mean area presented by the cyanogen molecule in the gaseous 
state in collisions is A = 1’31 x 10”^^ cm.^, a value which is probably 
accurate to 2%. Making the assumptions of Lewis and Langmuir 
with regard to the similarity of the nitrogen and cyanogen molecules, 
the distance apart of the centres is calculated to 2d=2*30x 10”® cm., 
that is, the diameter of the outer electron shell of the cyanogen 
molecule is 2-30 X10”® cm., which is remarkably close to the diameter 
of the outer electron shell of bromine, which, according to Bragg, 
has the value 2*35x10”® cm., an agreement which is demanded 
by the fact that potassium bromide and cyanide have nearly the 
same molecular volume. J. P. S. 

New Stalagmometer or Guttameter. Pbibdeich Esohbaum 
{Ber, Deut, pharm. Oes,, 1921, 31, 211—219).—^In the estimation 
of the surface tension of liquids by the drop method it is essential 
that the velocity of outflow should not exceed fourteen to sixteen 
drops per minute; this has been generally secured by attaching tn 
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the stalagmometer or guttameter a sufficient length of capillary 
glass tubing. The same effect can be more reacfily obtained by 
the following device. The instrument is provided at its upper 
end with a glass stopcock which only has a hole on one side. The 
barrel is provided with grooves which run parallel to its length 
and communicate with one another at the top and bottom; a portion 
of the surface remains smooth in order that the stopcock may be 
closed. By suitably turning the stopcock, the air in its passage 
to the top of the liquid can be caused to pass through any desired 
length of capillary and the rate of outflow of the liquid can be 
thereby accurately regulated. 

A table is given for the calculation of guttameter estimations to 
stalagmometer measurements and for the correction of the reading 
of any guttameter to normal guttameter weights. For every 
increase of 1° in the atmospheric temperature the weight of the 
drop (guttameter) decreases by 0*25% and the number of drops 
(stalagmometer) increases by 0*25%. H. W. 

The Sorption of Hydrogen by Amorphous Palladium. 

James Bribrley Firth (T., 1921,119, 1120—1126). 

The Sorption of Alcohol and Water by Animal Charcoal. 
John Driver and James Brierley Firth (T., 1921, 119, 1126— 
1131). 

Adsorption by Powdered Metals. I. Hans von Euler and 
Arvid Hj. Hedelius (Arhiv Kem, Min. Oeol.^ 1920, 7, No. 31, 
1—15).—By reducing silver chloride by means of zinc and water 
and subsequently eliminating the zinc from the precipitated silver, 
the authors have obtained quite pure silver in a very finely divided 
form. By shaking such silver with dilute silver nitrate or potassium 
chloride solutions of various concentrations and titrating the 
solutions before and after this treatment, the proportion of the 
dissolved salt adsorbed by the powdered metal is ascertained. 

In the case of silver nitrate, the acidity of the solution remains 
unaltered, so that the ion NOg' is adsorbed as well as the silver 
ion; this result is in moderately good agreement with the results 
of conductivity measurements of the solutions before and after 
the adsorption. The finely divided silver settles more rapidly in 
presence of silver nitrate than in pure water. During the adsorption 
of potassium chloride no alteration takes place in the acidity of 
the solution, but in this case the silver collects into aggregates 
similar to those of silver chloride. 

Calculation of the number of silver ions adsorbed per gram of 
the powdered silver and of the surface presented by the metal 
and comparison of the result with the values derived by other 
investigators for the radius of the sphere of molecular action 
afford strong support for the supposition that the adsorbed ions 
form several molecular layers or a molecular space as suggested by 
Polanyi. 

Attempts to employ the powdered silver in sedimentation experi¬ 
ments in silver nitrate solution resulted unsatisfactorily, presumably 
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owing to the lack of uniformity in the magnitude of the metallic 
particles. T. H. P. 

Adsorption of Water by Powdery Substances. K. Sohebinga 
(Pharm, Weekblad, 1921, 58, 937—942).—To determine the 
adsorption of water at different vapour tensions by various sub¬ 
stances, they were enclosed in a U-tube, of which the interior was 
coated with paraffin and closed by perforated corks. A current of 
air was then passed through sulphuric acid and drawn through the 
tube, and by this means any desired degree of humidity was obtained. 
Animal charcoal has a high adsorption even at low vapour pressures; 
no surface condensation takes place with 30% humidity. Salts 
such as potassium bromide, chlorate, and sulphate effect no 
appreciable adsorption in moderately dry air; no surface con¬ 
densation is found below 60% humidity. Powdered marble or 
quartz are very slightly adsorbent in very moist air; on the other 
hand, sand has a high adsorption, and is therefore unsuitable for 
estimation of water in foodstuffs. W. J. W. 

Adsorption and Solubility. G. Georgievics (Kolloid Zeitach,, 
1921, 28, 253—254).—^A criticism of a paper, under the same title, 
by Lundelius (A., 1920, ii, 358) in which the author directs attention 
to some previous work on the relationship between adsorption and 
the other properties of the splvent and the dissolved substance 
(A., 1912, ii, 236; 1913, ii, 561). Several other points on which 
the work of the author is at variance with that of Lundelius are 
mentioned and criticised. J. F. S. 

Diffusion Velocity in Solid Gold-Silver Mixed Crystals 
and tbe Diffusion Coefficient of Gold in Silver at 870*". W. 

Fraenkbl and H. Hoxtben {Zeitsch, anorg, Chem.y 1921, 116, 
1—15).—For measuring the diffusion velocity of gold into silver, 
use was made of Tammann^s discovery of limiting concentrations 
in mixed crystals. It was found that gold-silver mixed crystals 
containing up to 6-0 mol.-% of gold, when in contact with pure 
gold, were turned deep black in half an hour by ammonium sulphide 
solution; mixed crystals containing from 6’0 to 12*0 mol.-% of 
gold were, under the same conditions, turned bluish-black, whilst 
crystals richer in gold were not attacked at all by the reagent. 
The diffusion experiments were made by embedding a silver wire 
vertically in a block of gold and heating at 870® for varying periods. 
The rate of diffusion of the gold into the silver wire was observed 
by etching the cross sectional surface of the silver wire with am¬ 
monium sulphide and observing the rate of decrease of diameter of 
the two zones corresponding with 0—6 to 6—12 mol.-% of gold. 
Appl 3 ring the diffusion law to the results obtained, the diffusion 
coefficient at 870° was found to be 0*000037 cm.*/per day. 

hi. S. Ri. 

Correlation of Compound Formation, Ionisation, and 
Solubility in Solutions. Outline of a Modified Ionisation 
Theory. James Kendall (Proc, Nat Acad. Set, 1921, 7, 66— 
62).—^A theoretical paper in which the experimental results obtained 
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by the author and his colleagues are correlated and critically dis« 
cussed (see Kendall and Booge, A., 1918, ii, 37; Gibbons and 
Kendall, A., 1915, i, 80). It is shown that the hypotheses of Milner, 
Ghosh, and others fail to explain the anomaly of the ionisation of 
strong electrolytes because they, like the older hypotheses, ignore 
the rWe of the solvent in ionisation. Working with non-aqueous 
solvents, it is observed that the most significant factor of conducting 
solutions is that they are non-ideal. Two non-associated substances 
which are chemically inert one towards the other never give a 
conducting solution on mixing. Ionisation is consequently always 
accompanied by interactions between the solvent and dissolved 
substance. In systems of one variable radicle, for example, di- 
methylpyrone and acids of widely divergent character, it is shown 
that the extent and stability of the compound formation, as deter¬ 
mined from freezing-point curves, increase as the ionisation tendency 
or electro-affinity of the variable radicle, X, of the acid HX became 
more negative. In systems of more than one variable radicle, 
for example, aldehydes of divergent character with various acids, 
it is shown that the compound formation is more extensive the 
more electro-positive the radicle, R, of tjie aldehyde R*CHO and 
the more electro-negative the radicle, X, of the acid HX. In 
systems of the type ester-acid the extent of the compound formation 
increased regularly as the radicles R and R' of the ester RCO 2 R' 
were more electro-positive or as the radicle X of the acid HX 
was more electro-negative. In systems of the type acid-acid the 
weaker acid HX functions as a base with regard to the stronger 
acid HY, the stability of the resultant salt being greater the greater 
the electro-afl&nity of the radicles X and Y. ftom these results 
and conductivity measurements of the various mixtures it is shown 
that compound formation and ionisation proceed in parallel. 
Where compound formation is slight, ionisation is inappreciable, 
as compound formation increases in extent and where compound 
formation is very marked ionisation is extensive. Applying 
these results to aqueous solutions shows that the same facts are 
true. Strong acids invariably give stable hydrates whilst in no 
single case of a weak acid is there any indication of hydrate 
formation. 

On the basis of the foregoing, the author puts forward a modified 
ionisation hypothesis, on the assumption that ionisation is preceded 
by compound formation and is indeed a consequence of such com¬ 
bination. According to this view, ionisation in solutions is due to 
neither the solvent nor the dissolved substance alone, but to a 
combination between the two to form unstable complexes. It has 
been shown that whilst in simple molecules the two radicles are in 
general attracted to each other so strongly that no dissociation is 
observable, yet in complex additive compounds the attractive 
forces between the radicles are so diminished that disintegration 
of the complex into oppositely charged ions may readily occur. 
Union with another molecule promotes ionisation. As evidence 
in favour of this view the case of the mercuric salts is quoted: 
ail highly ionised mercuric salts yield hydrates [for example, 
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Hg(N 03 ) 2 , 8 H, 0 ; Hg(C 104 ) 2 , 6 H 20 ; HgF 2 , 2 H 20 ] whilst aU sUghtly 
ionised salts are non-hydrated. 

The solubility of salts is ako shown to run parallel with com¬ 
pound formation. The sulphates of sodium and potassium are 
exceedingly soluble in pure sulphuric acid, those of barium, calcium, 
and magnesium are decreasingly soluble, and those of nickel, iron, 
and copper are practically insoluble. With electro-negative metak 
the solubility becomes appreciable with mercury and extensive 
with silver. The solubilities of formates in formic acid follow 
exactly the same rule. Similarly, the solubility of hydroxides in 
water (ROH—^HOH) follow the same rule. J. F. S. 

An Arrangement of a Microscope for the Examination of 
Opaque Crystals. M. Fbanqois and Ch. Lobmand (BuU. 8oc, 
chtm,, 1921, [iv], 29, 366—374).—The arrangement conskts of an 
ordinary microscope to the lower part of the objectives of which a 
small concave mirror, pierced with a hole, is fiied. A very small 
electric lamp with an S-filament is placed in the axis of the 
microscope, its light being rendered parallel by a small lens. The 
crystak to be examined are placed on a cover-slip, which in its 
turn is placed on an opaque disk on a microscope slide. 

W. G. 

• 

Law of Constant Proportions and Crystalline Structure 
according to W. H. and W. L. Bragg. E. Pebucca {Oazzetta, 
1921, 51, i, 255).—Quartaroli’s reasoning (A., 1920, ii, 602) is based 
on the presumption that the most simple crystalline individual 
must be composed of a complete elementary cell, as figured by 
Quartaroli or by Bragg and Bragg. Such elementary cell, however, 
serves only to establish how the various atoms of the molecules 
are arranged and orientated in the crystal during its formation, 
and is not intended to represent a crystalline individual actually 
existing. The latter k constituted of a whole number of molecules 
in accordance with the law of constant proportions and with the 
sole condition that the atoms constituting these molecules show 
suitable mutual orientation and constitute at least one elementary 
crystalline group in the sense indicated by Bragg and Bragg. 

T. H. P. 

Dendritic Crystallisation and its Influence on the Strength 
of Metallic Alloys. Rudolf Vogel {Zeitsch. anarg. Chem., 1921, 
116, 21—41).—^A theoretical paper in which it is shown that the 
formation of dendritic crystals depends on the vectorial character 
of crystallisation velocity and on the rate of flow of heat from 
different parts of the surface of a polyhedral nuclear crystal in a 
crystallising system. When the rate of cooling, and consequently 
the velocity of crystallisation, is high, growth is inhibited at the 
crystal face but accelerated at the edges and comers, and dendritic 
forms result. The parts played in dendritic crystal formation by 
velocity and direction of oooUng, heat of crystallisation, convection 
currents, heat conductivity, viscosity, and diffusion velocity are 
discussed From the method of formation of dendritic or^ak, 
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it follows that all the branches of a dendritio crystal have the same 
crystallographic orientation. This can be proved by etching tests 
on the surface of sections of alloys cut perpendicularly through a 
dendritic system. The extent of a unigranular dendritio system, 
for instance, in copper, cannot always be detected by etching. By 
subjecting the specimen to pressure, however, glide planes are 
revealed which establish the true boundaries of each unigranular 
dendrite. It is found in this way that the copper crystals are 
much larger than is indicated by the etching test, oince a dendritic 
system behaves as a single large crystal, it is to be expected that 
alloys crystallised in this way should have poor mechanical strength, 
as is actually the case. The improvement of mechanical strength 
by recrystallisation or working is due to the breaking up of the 
dendritic system, and the formation of much smaller, differently 
orientated crystals. E. H. R. 

The Composition of Eutectics and the Limiting Members 
of Mixed Crystal Series. 6 . Tammann {Zeitsch, anorg, Chem,, 
1921, 116, 206—208).—criticism of a paper by Daeves (this voL, 
ii, 454) in which it was shown that the composition of eutectics 
and saturated mixed crystals can be expressed in molecular fractions 
which are frequently multiples of 1/8. These proportions cannot 
have any relation to the distribution of the constituent atoms in 
space lattices, as suggested by Daeves. E. H. B. 

Photo-sensitiveness of Arsenic Trisulphide Sols. H. 

Fbbundlioh and A. Natbaksohn (KoUoid Zeitsch,, 1920, 28, 
268—^262).—It is shown that sols of arsenic trisulphide are photo- 
chemically active. They sensitise the oxidation of colour sub¬ 
stances, such as eosin and malachite-green, in light. The formation 
of colloidal sulphiu by illuminating arsenic trisulphide sols depends 
on this photochemical sensitisation, for the hydrogen sulphide 
which is set free by the hydiolysis of the arsenic trisulphide is 
oxidised to sulphur through the sensitising action of the trisulphide 
micellsB. Mixtures of arsenic sulphide sols and sulphur sols are, 
according to Oden, unstable, although both are negatively charged. 
Both sols are amicroscopic, but on mixing under an ultra-microscope 
it is seen that the micellae speedily become much larger. Conse¬ 
quently, the mixture of the sols is more sensitive to electrolytes 
than the individual sols; the coagulation values of hydrochloric 
acid and aluminium nitrate are less than half that for pure arsenic 
sulphide sol and still smaller than that for pure sulphur sols. This 
instability depends probably on a mutual action of the sols on one 
another, since the arsenic sulphide sol contains in all probability 
hydrogen sulphide or a polysulphide as active electrolyte, whilst 
the colloidal sulphur contains pentathionic acid. Pentathionic 
acid and hydrogen sulphide in the presence of one another are 
unstable and react with the formation of sulphur. The reaction 
robs the miceUat of both sols of their active electrolytes and reduces 
the stability. The arsenic sulphide sol is more sensitive to electro¬ 
lytes after illumination because colloidal sulphur is formed in it, 
and colloidal sulphur which contains arsenic sulphide sol after 
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illumination exhibits a smaller coagulation value toward eleotrolyteSi 
even in the dark. J. F. S. 

Velocity of Coag^ulation of Hydrosols of Congo-robin in 
the Presence of Carbamide and Sucrose. Josef KErrsTOTTEB 
{Kolloid Zeitsch., 1921,28, 268—269).—The velocity of coagulation 
of congo-rubin sols, which have been rendered more viscous by 
the addition of various stated amounts of carbamide or sucrose, 
has been determined. The method consists in adding to 1 c.c. of 
a congo-rubin sol (9~a) c.c. of distilled water, a c.c. of a solution of 
either carbamide or sucrose of known concentration, and after 
keeping for sixty seconds adding 1 c.c. of 2iV^-sodium chloride and 
noting the time required for the colour to change to a definite 
violet tint. The experiments show that for small increases in 
viscosity the velocity of coagulation decreases more rapidly than is 
to be expected from the increase in viscosity, intermediate increases 
in the viscosity give coagulation velocities approxhjpately in keeping 
with the theory, whilst large increases in viscosity give a velocity 
of coagulation much greater than that demanded by the theory. 
When a coagulated blue congo-rubin sol containing carbamide, 
as above, is heated at 60°, it becomes red and on cooling to 18° and 
adding a further quantity of 1 c.c. of 2iV^.sodium chloride it again 
coagulates, but much more rapidly than before. A further repeti¬ 
tion of the process gives a stiU more rapid coagulation. The 
original solution before warming required fifty secs, for coagulation, 
after once warming thirty-two secs, were necessary and after twice 
warming twenty-two secs. J. F. S. 

The Equilibria of Permutites. F. W. Hisschemolleb (Rec, 
trav. chim.y 1921, 40, 394—432).—^An examination of the transfor¬ 
mations of a sodium permutite with ammonium chloride indicates 
the production of false equilibria (chemical hysteresis), which can 
be removed by repeated transformations at the ordinary tempera¬ 
ture. The position of the real line of equilibrium is displaced by 
repeated transformations with warm solutions. By keeping the 
permutite for some time in the dry state, the positions of both the 
false and true equilibria change, and the hysteresis diminishes but 
does not disappear. With such a permutite that has been kept 
for some time, a single transformation with ammonium chloride 
results in the almost complete disappearance of the hysteresis. 
The position of the false and true equilibria is independent of the 
dilution and the size of the particles in the transformation sodium 
permutite ammonium permutite. An industrial permutite 
behaved like a laboratory preparation which had been kept for 
some time. 

The transformation sodium permutite calcium permutite 
also showed hysteresis, which was not suppressed by a single 
transformation. The :^al states depend on the dilution, but 
agree only qualitatively with the formula of Bbthmund and 
Komfeld (A., 1918, ii, 315). 

The last part of the paper contains a critical survey of other 
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work on this subject, and an explanation of the hysteresis is given 
based on the structure of mixed crystals. W. G. 

Some Base Emilibria in Permutite. A. GtiNTHEB-ScHULZB 
(Zeitsch, anorg. Chem., 1921, 116, 16—20). —Experiments on basic 
exchange in permutite were made by shaking a known weight of 
pure sodium, potassium, or ammonium permutite with measured 
volumes of solutions of different salts of known concentration, 
and subsequently, by analysis of the final solution, determining 
how much of the positive ion of the salt had been taken up by 
the permutite. The salts employed included those of copper, 
magnesium, zinc, nickel, cobalt, aluminium, barium, strontium, 
calcium, thallium, silver, manganese, chromium, lead, rubidium, 
and uranyl. Since the reaction is ionic, comparison should be 
made only between those bases the permutites of which have 
dissociation constants or conductivities of the same order. 
According to conductivity, the permutites faU into three groups, 
those of the alkali metals, silver, and thallium, 50—90x10^, 
those of the alkaline earth metals, 9—11x10“^, and the rest with 
very slight conductivities. In general, the equilibrium constants 
obtained from the above experiments fall into similar groups, with 
certain exceptions. Silver and thallium, in spite of the strong 
dissociation of their permutites, are almost entirely removed from 
solution, whilst nickel and cobalt remain in solution. Generally 
the higher the atomic weight of the metal, the more readily it is 
removed from solution by the permutite, but aluminium is an 
exception to this rule. E. H. R. 

The Decomposition of Acid Salts of Dibasic Acids in 
Agneous Solution, especially the Influence of Bases on the 
Amount of this Decomposition. Tir. Sabalitschka and H. 
ScHBADEB (Zeitsch. anorg. Chem., 1921, 116, 183 — 192. Compare 
A., 1920, i, 707). —If the decomposition of acid salts of dibasic 
acids into neutral salt and free acid, or, in other words, the partition 
of the base between the two acid groups, is governed only by the 
ratio of the two dissociation constants, it should be independent 
of the base. Experiments to test this point were made by dialysing 
aqueous solutions of sodium, ammonium, and aniline hydrogen 
sulphates, and determining the free acid in the diffusate. The 
amounts of free acid found in the diffusate were in the proportion 
0*58 : 0*23 : 1*5 for the sodium, ammonium, and aniline salt respec¬ 
tively. The high value of the aniline salt can be accounted for by 
hydrolysis, but the difference between the sodium and ammonium 
salts can only be due to the influence of the base on the decom¬ 
position of the acid salt. Experiments in which aqueous solutions 
of the potassium and ammonium salts of succinic and a-camphoric 
acid were extracted with ether also showed that the amount of 
free acid present in such solutions was not independent of the 
base. • E. H. R. 

Chemico-kinetic Study of the Velocity of Reaction. M. 
Padoa {OazzeUa, 1921, 61 , i, 193—200),— The author has investigated 
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the course of the combination of chlorine with hydrogen in presence 
of traces of iodine, under the influence of white, green, blue, or 
violet light, and at 0®, 10®, 20®, 30®, and 40®. The results obtained 
confirm the variability of the temperature coefiicient of the reaction 
with the wave-length of the light used (compare A., 1915, ii, 678, 
719; 1916, ii, 508, 592). Further, with variation of the temperature 
from 0® to 40®, the velocity of the reaction increases continuously 
with white or green light, whereas with violet or blue light it is 
greater at 20® than at either 0® or 40®. The existence of such a 
maximum in the velocity of reaction has not previously been 
observed, although diminution of the velocity of reaction with 
rise of temperature occurs with the interaction of iodate and iodide 
(Skrabal and Weberitsch, A., 1914, ii, 187), with the decolorisation 
of triphenylfulgide in yellow light (A., 1916, ii, 508), and with the 
oxidation of nitric oxide (Wourtzel, A., 1920, ii, 173). 

The present condition of the kinetic theory of the velocity of 
reaction is discussed, particularly as regards <9ie developments 
introduced by Pratolongo (A., 1918, ii, 70) and by Stern and 
Volmer (A., 1920, ii, 461) and the explanations they suggest of 
the fall in the reaction velocity with rise of temperature. 

T. H. P. 

The Velocity of Reaction in Mixed Solvents. I. The 
Velocity of Saponification of Two Ethyl Esters in Ethyl 
Alcohol-Water Mixtures. Albekt Eric Cashmore, Hamilton 
McCombib, and Harold Archibald Scarborough (T., 1921,119, 
970—978). 

Velocity of Hydrolysis of p-Nitrophenetole. A. V. Blom 
(Hdv, Ghim. Acta, 1921, 4, 510—516).—The experiments described 
form a continuation of the author’s work on the production of ethers 
from chloronitrobenzene and alkyl oxide (this vol., i, 413). Hydro¬ 
lysis was effected by means of the calculated amount of potassium 
hydroxide in aqueous alcoholic solution at 70® and at the boiling 
point of the solution. The conditions with regard to concentration 
are chosen in such a manner that they are strictly comparable with 
those of the previous series. The course of the reaction is followed 
by the titration of aliquot portions of the mixture at definite 
intervals with O’liV^-nitric acid, congo- and phenolphthalein-paper 
being used as indicator (Zq- and PA-titre). After two hundred hours 
about 60% of the ether is hydrolysed at 70®, about 40% at the 
boiling point of the solution. The percentage of nitrophenol present 
in the mixture at any instant can be calculated from the formula 
4*3[iLQ—(PA+2)]= % nitrophenol. The gradual fall in the titre 
is due to the reduction of the nitrophenetole to the corresponding 
azoxy-derivative by the alkyl oxide and the percentage of azoxy- 
compound can be calculated from the formula 2'87(23’3-—Zo)=% 
azoxy. The constants of the reaction for the intei4ral thirty to 
two hundred hours at 70® are nitrophenol i'2=0’43x 10"^ and azoxy- 
compound, A2=0-014x 10"^ at 70® and for the interval twenty to 
one hundr^ and fifty hours are i2==l*15x 10^ for the nitrophenol 



ii. 408 


ABSTRACTS OF CHBMIOAL PAPERS. 


and i 2 = 0 * 10 xl(H for the azoxy-derivative at the boiling point 
of the solution. H. W. 

H Measurements of the Maximal Stability of Organic Com- 

S ounds. I. Hans von Euler and Ingvar Laurin (Arhiv Kem, 
fin. Oeoh, 1920, 7, No. 30, 1—16).—Dilute aqueous solutions of 
ethyl acetate have been examined in order to ascertain the acidities 
for which the ester is most stable at given temperatures. The 
inactivation constant for saccharase (A., 1920, i, 506), is com¬ 
pared with the hydrolysis constant of the ester, k, at the maximal 
stability, the velocity constant of the hydrolysis at 69*3® andpH=5*l 
being taken as 4x10“®. For saccharase (Ph=4*5), Ac=6*6x 10“®, 
whil^ for ethyl acetate (jpn==about 5), ^=about 2x10“®. The 
temperature at which saccharase, imder these acidity conditions, 
is inactivated to the extent of one-half, is 59*3°, whikt the corre¬ 
sponding temperature for the hydrolysis of ethyl acetate is 150— 
200°. Hence, the stability of ethyl acetate in aqueous solution is 
of a far higher order of magnitude than that of saccharase, and the 
conclusion is drawn that the inactivation of saccharase is a different 
process from the hydrolysis of an ester. 

The temperature coefficient of the inactivation of saccharase 
indicates a pronounced maximum of the stability for an acidity 
of about (Zoc. cit,). At the optimal stability, ethyl acetate 

is so stable that for pjj=4*5 the temperature coefficient of the 
hydrolysis cannot be determined, but when ^^=3*3, this coefficient 
between 80° and 90° only slightly exceeds the value at 

T. H. P. 

Variations in the Catalsrtic Power of Electrosols of Platinum. 

A. DE Gregorio Rocasolano (Compt, rend., 1921, 173, 41—43. 
Compare A., 1920, ii, 607).—Even in very short intervals of time 
the catalytic power of electrosols of platinum varies, the variations 
being much more intense in the non-stabilised than in the stabilised 
colloids. These variations in the cataljrtic power of the systems 
are attributed to incessant variations in the composition (concen¬ 
tration of oxygen) of the disperse particles, and the stabiliser acts 
in restraining this constant transformation. From certain electrical 
measurements, the author concludes that the electric charge of 
the colloidal system is not the seat of its catalytic power. W. G. 

New Conceptions of Electrolytes. II. The Introduction 
of a Catalysis Coefficient in Hydrogen-ion Catalysis. Erling 
Schreiner {Zeitsch. anorg. Chem., 1921, 116, 102—116).—In 
catalytic reactions such as the hydrolysis of esters or the inversion 
of sucrose by acids, assuming complete dissociation and that only 
the hydrogen ions are active, the reaction velocity should be pro¬ 
portional to the concentration. Actually, however, the catalytic 
effect at higher concentrations is greater, and a similar accelerating 
effect is produced by the addition of neutral salts. It is shown that, 
by the introduction of a catalysis coefficient, /(., this extra catalytic 
effect can be accounted for. The new coefficient is found to be 
the reciprocal^of the conductivity-viscosity coefficient, which 
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is the ordinary conductivity coefficient corrected for the viscosity 
of the electrolyte (compare this voL, ii, 425). The ratio v/0, where 
V is the reaction velocity and C the acid concentration, thus corrected 
to vf,i/C, gives a very good constant in the hydrolysis of acetates 
by hydrochloric acid alone and in presence of neutral salts, in the 
inversion of sucrose, and in the keto ^ enol acetone transformation. 
The degree of dissociation of weaker acids, such as dichloroacetic 
or cyanoacetic acid, can be calculated from catalysis measurements, 
and the results agree very closely with those calculated from 
conductivity measurements. E. H. R. 

Catalytic Decomposition of Hydrogen Peroxide. Gosta 
Phragm^in (Med, K. Vetenskapsalcad, Nobel-InsL^ 1919, 5, No. 22," 
1—13; from Chem. Zentr,, 1921, iii, 86—87).—The catalytic decom¬ 
position of alkaline, catalase-free hydrogen peroiride solutions was 
studied, varying the hydrogen-ion concentration by means of 
phosphoric acid and sodium hydroxide. The velocity of decom¬ 
position showed a slight maximum at 11*8. The strongly 
alkaline, phosphate-free solution gave varying results even under 
identical conditions of experiment. The velocity of decomposition 
decreased both with increase and decrease of hydrogen-ion con¬ 
centration, probably owing to the fact that the salt formed from 
hydrogen peroxide and so^um hydroxide is fairly stable and that 
only the free hydrogen peroxide takes part in the reaction. The 
velocity of reaction is not, however, purely a function of the 
hydrogen-peroxide concentration. A change was noted from a high 
rate of decomposition at Pn 9*9 to a negligible decomposition at 
P,i 8*6. The reaction is probably influenced by the presence of 
phosphate ions. Greater reaction velocities were obtained using 
ammonia and ammonium chloride solutions as buffer mixtures 
than in the case of the alkaline phosphate mixtures. The decom¬ 
position is almost completely inhibited by a potassium cyanide 
concentration of 0*0001, which may be attributed to a direct effect 
on the catalyst. G. W, R. 

Velocity of Decomposition and Catalysis of Sodium Per¬ 
borate. Umberto Sborgi and Giulio Nocbntini (GazzctlOy 
1921, 51, i, 289—307).—The authors have investigated the decom¬ 
position of sodium perborate in aqueous solution at various tem¬ 
peratures and find that at 10®, 20®, and especially 40® this decom¬ 
position does not follow any simple law, although it corresponds 
approximately with a unimolecular reaction; the values of lie, 
however, on a regular curve which passes through a maximum. 
The decomposition products of the perborate influence the reaction, 
boric acid and sodium hydroxide having a retarding effect, which 
is due to mass action, and the metaborate a slight accelerating 
effect, which is more strictly catalytic. On the decomposition of 
the hydrogen peroxide originating by hydrolysis of the perborate, 
the above decomposition products as a whole exert an accelerating 
influence. The velocity of the decomposition at 20® is about 
* double that at 10®, and that at 40® five to six times that at 20®. 
Tannin has no, and acetanilide but little, action on the decompoai- 
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tion, although both these compounds retard the decomposition 
of hydrogen peroxide considerably. Platinum, gold, and copper 
sheet, wire, or granules, and especially platinum-black, greatly 
accelerate the decomposition, and iron, nickel, and zinc retard it 
slightly, whilst some metals are without effect. Salts of iron, 
copper, lead, mercury and cobalt, sodium carbonate, etc., hasten 
the decomposition, which becomes almost instantaneous in presence 
of manganous sulphate; zinc, tin, and nickel salts act in the opposite 
way, cadmium salts cause enormous retardation, and aluminium, 
magnesium, and chromium salts are virtually without effect. As 
a rule, the catalytic effect of a salt is proportional to its concentra¬ 
tion, but that of nickel sulphate passes through a maximum at a 
certain concentration. T. H. P. 

Mutual Reaction of Oxalic Acid and Iodic Acid. II. In¬ 
fluence of Different Catalysts. Georges Lemoine (Compt 
rend,, 1921, 173, 7—13. Compare this vol., ii, 108).—^Platinum- 
black, spongy platinum, and charcoal from different sources were 
the catalysts examined, and of these platinum-black was by far 
the most active. In every case, the catalyst was relatively most 
effective at low temperatures and the effect increased with the 
weight of catalyst used and its fineness of division, but in neither 
case proportionately. The effect of gases previously occluded 
by the catalyst was examined, but no definite differences were 
established. W. G. 

The Catal 3 rtic Oxidation of Alcohols under the Influence 
of Photoactive Ketones and the Explanation of the Phenomena 
of Catal3r8is. J. Boeseken (Bee, trav, chim,, 1921, 40, 433— 
446. Compare A., 1916, ii, 464; A., 1920, ii, 744).—Certain fresh 
experimental data in conjunction with previous work (loc. clt., 
and Cohen, A., 1919, i, 124, 210; 1920, i, 393) are quoted as decisive 
proof of the theory of dislocation of catalysis, and based on it is 
given an explanation of the fundamentals of all catalytic phenomena. 

W. G. 

Report of the Swiss Commission on Atomic Weights. 

A. L. Bernoulli, P. Dutoit, Ph. A. Guye, and W. D. Tread¬ 
well (Hdv, Chim, Acta, 1921, 4, 449—458). — Owing to the 
peculiar position of Switzerland, the necessity for the consideration 
of a separate table of atomic weights arises from the fact that 
complete agreement does not exist between the data given by the 
International Committee of the American, British, and French 
Chemical Societies, and hj the German Chemical Society. The 
main discrepancies occur in the cases of argon, nitrogen, boron, 
columbium, gallium, scandium, thorium, and ; 5 k;trium. For the 
present, it is proposed to adopt those values for atomic weights which 
have not been revised by the International Committee since the 
1916 report. In case where the figures have since been revised, 
they are only adopted in the following circumstances: (1) if the 
new and old values differ by 1/1000 to 1/10000 they must be 
obtained in a concordant manner by at least two different methods, 
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and ( 2 ) if differing by 1/1000 to 1/100 they must be derived as the 
conoordani result of at least three different methods. H, W. 

An Extraordinary Numerical Relationship between Cah> 
cium and Strontium. Alexander Sakoschanset {Chem. 
News, 1921, 123, 20)*—^If 0*11063 (log^o 1*290) be used as a mul¬ 
tiplicand for atomic weights, it will give several pairs of corresponding 
values. J. E». P. 

The Constitution of Molecular Compounds. Paul Pfeiffer 
{Zeitsch. angew, Chem.y 1921, 34, 350—354).—The aid afforded by 
the principles of isomorphism and substitution in studying the 
structure of molecular compounds, especially those in the labile 
form, is considered. The former principle is exemplified in a study 
of the constitution of complex platinum compounds (double 
chlorides, etc.), and the latter, in that of the neutral salts of amino- 
acids, and the quinhydroncs. W. J. W. 

Derivation of Acid Formulae from a Law of Homopolar 
Atom Combination. Heinrich Pemy (Zeitsch, anorg. Chem.y 
1921, 116, 255—266).—The theory of Kossel (A., 1916, ii, 243), 
in which the formation of heteropolar combinations of atoms is 
accounted for in terms of the distribution of electrons in the valence 
spheres, does not account satisfactorily for homopolar compounds, 
in particular for the formation: of acids from acid anhydrides. 
Sulphuric anhydride, for example, should be a completely saturated 
molecule. The hypothesis is now advanced that in such compounds 
the electrons which bring about the combination by transference, 
for example, from the sulphur to the oxygen atom, are not completely 
detached from the parent atom. The general tendency of every 
atom to surround itself with a group of eight electrons in its valence 
sphere again comes into play; six partly-detached electrons are 
already present, and there is therefore a tendency to combine 

with another oxygen atom to form the ion SO 4 ”. It is shown 

that in all co-ordinativo saturated oxygen acids (ortho-acids) 
derived from elements in the five groups preceding the rare gases 
in the periodic system the central atom has the electron number 8 , 
with the exception of the acids from boron, carbon, nitrogen, and 
al uminium , in which the central atom is surrounded by only six 
electrons. E, H, R. 

Electrochemical Conceptions of Valency. John Albert 

Newton Friend (T., 1921,119, 1040—1047). 

New Forms of Soxhlet Extraction Apparatus. F. Simion 
{Ghem. Zeit.y 1921, 45, 592).—One form of apparatus described 
is similar to an ordinary Soxhlet extractor, but the siphon is replaced 
by a U-shaped trap which delivers the condensed solvent back 
again into the extraction fiask; the extraction thimble is supported 
in the cylindrical part of the apparatus; a tapped tube on one of 
the arms of the U-shaped trap allows portions of the solvent to be 
^awn off from time to time for examination. Another extractor 
ooni^ts of a wide tube having at its lower end a fairly wide stem, 
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the extraction thimble being supported in the wide tube. The 
vapours of the solvent rise through the stem, pass round the thimble, 
and up into the reflux apparatus, whilst the condenser solvent 
from the latter falls into the thimble and returns through the stem 
to the extraction flask. 

Oskar Hagen (ibid,) discusses the advantages and disadvantages 
of these two pieces of apparatus. _ W. P. S. 
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Inoi^anic Chemistry. 


The Reaction between Halfegien -^yaUlSes and Sodium 
Thiosulphate. Albin Kurtenackeb (Zeitsch, anorg, Chem., 
1921, 116, 243—249).—From the work of Meineke (A., 1893, ii, 
246) and Dixon and Taylor (T., 1913, 103, 974), it would appear 
that cyanogen bromide and iodide react differently with sodium 
thiosulphate. It is now shown, however, that there is no such 
difference. In neutral solution, the reaction may be represented 
by the equation 3 CNBr+ 6 S 203 "+H 20 = 3 Br'+ 2 HCN+CNS'+ 
SO 4 "+ 2 S 4 O 0 ". In acid solution, the thiosulphate goes entirely 
into tetrathionate according to the equation BrCN+ 2 Sa 03 "+H*=: 
Br'+HCN+S 406 ". This is probably also the primary reaction in 
neutral solution, for during the reaction the solution becomes 
temporarily alkaline through the formation of sodium cyanide. 
The latter, however, reacts with tetrathionate accorcung to 
the equation 3mC^+m^S^O^+R^O=^mcm+m^SO^+2ILCS+ 
Na 28203 . The thiosulphate thus regenerated reacts further with 
halogen cyanide, and the net reaction is that represented by the 
first equation given above. E. H. R. 


The Action of Cyanide on Tetrathionate. Albin Kxjrten- 
ACKER and Albert Fritsch (Zeitsch. anorg, Chem,, 1921, 117, 
202—208).—Kurtenacker has shown (preceding abstract) that the 
tetrathionate produced in the reaction between halogen cyanide 
and sodium thiosulphate reacts with the sodium cyanide formed at 
the same time according to the following equation : Na 2 S 4 O 0 + 
3 NaCN+H 20 =NaCNS+Na 2 S 04 +Na 2 S 20 g+ 2 HCN. According to 
Gutman, however (A., 1906, i, 149), when the reaction is carried 
out in hot alkaline solution the products are thiocyanate, sulphate, 
and sulphite, whilst Mackenzie and Marshall (T., 1908, 93 , 1726) 
state that the same products are formed in the cold in absence of 
alkali. Further study of the reaction has now shown that it always 
proceeds primarily according to the above equation, with formation 
of thiosulphate. In presence of excess of cyanide, the thiosulphate 
can react further, with formation of sulphite and thiocyanate. 
This reaction, however, does not take place in dilute solution at 
the ordinary temperature, and only slowly and incompletely at 
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the boiling point. It only becomes quantitative in concentrated 
solution after long heating. On the formation of thiosulphate by 
the action of cyanide on tetrathionate is based an analytical method 
for determining the latter. To the neutral solution of the tetra¬ 
thionate is added excess of potassium cyanide, the solution is 
acidified and the thiosulphate formed is titrated with iodine. One 
molecule of thiosulphate corresponds with one of tetrathionate. 

E. H. R. 

The Preparation of Selenic Acid. Julius Meyer and Hanns 
Moldenhatjeb (Zeitsch, anorg, Chem., 1921, 116, 193—200).— 
Selenic acid is reduced by hot hydrochloric acid to selenious acid 
with liberation of chlorine, but nevertheless chlorine can be used 
to oxidise selenious to selenic acid if the hydrochloric acid is removed 
as soon as it is formed. This was accomplished by passing a current 
of chlorine through a cold solution of selenious acid in concentrated 
nitric acid containing lead nitrate. The selenic acid formed 
separated as lead selenate, whilst the hydrochloric acid produced 
was reoxidised to chlorine. A more convenient and efficient 
method for the preparation of large quantities of selenic acid was 
based on the observation that selenium or selenious acid is oxidised 
completely to selenic acid by chloric acid. Selenium is first oxidised 
to selenious acid by heating with nitric acid. Rather more than 
the theoretical quantity of chloric acid, prepared from barium 
chlorate and sulphuric acid, avoiding excess of the latter, is added 
gradually, and the solution heated to expel chlorine and chlorine 
oxides. By concentrating in a vacuum, perchloric acid is removed, 
and a concentrated solution containing 85—90% of selenic acid is 
obtained, the yield being about 90—95% of the theoretical. By 
heating above 160®, selenic acid is slowly decomposed into oxygen 
and selenious acid. E. H. R. 

Researches on Residual Affinity and Co-ordination. VI. 
Selenodithionic Acid and its Metallic Salts. Gilbert T. 
Morgan and J. D. Main Smith (T., 1921,119, 1066—1070). 

The Rdle of Gaseous Impurities in the Catalytic Oxidation 
of Ammonia. EugI:ne DECARRiisRE (G(mpt, rend., 1921, 172, 
1663—1666).—Small amounts of hydrogen, 0*44% by volume of 
the gaseous mixture, increase the activity of platinum as a 
catalyst in the oxidation of ammonia, whilst larger amounts, TO— 
1*5%, slightly lower the yield. The presence of hydrogen sulphide 
causes a progressive but not an absolute lessening of the activity 
of the catalyst. W. 6. 

Ammoniates as Binary Systems. I. Fritz Friedrichs 
(Zeitsch. anorg. Chem., 1921,116,141 — 160).—The three dimensional 
pressure-temperature-concentration curves for binary systems are 
discussed in detail for the following cases : (1) the components do 
not form a compound; (2) a compound is formed, (a) with a stable, 
(5) with a meta-stable melting point; (3) mixed crystals are formed, 
(a) in an unbroken series, (6) with a miscibility gap; (4) two liquid 
phases are formed. From a consideration of isothermal sections of 
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the three dimensional diagrams, which are pressure-oonoentration 
curves, it is shown that solubility relations can conveniently be 
inves^ated by measuring the equilibrium pressure at a com¬ 
paratively small number of concentrations, when these are suitably 
chosen. An apparatus is described, designed to apply this tensi- 
metric method to the investigation of ammonia systems at low 
temperatures down to —60°. E. H. R. 

The Absorption of Oxides of Nitrogen by Nitric and Sul¬ 
phuric Acids. A. Sanfotjrohe {Compt rend., 1921,172, 1573— 
1576),—^When nitric oxide and nitrogen peroxide, mixed in equi- 
molecular proportions, act on sulphuric acid they do not behave 
like a simple mixture of the two gases, although this for the most 
part is what the gaseous mixture consists of. ' Although the pro- 
* portion of nitrogen trioxide is small, its velocity of action is such that 
it serves as an intermediary in the solution, being reformed as fast 
as it is absorbed. This mechanism applies, not only to the absorp¬ 
tion by sulphuric acid, but also to that by nitric acid, water, and 
alkalis. The two actions are ( 1 ) N 0 +N 02 =N 203 , (2) N 2 O 3 + 
2H2S04=2N0-S0^H+H20. W. G. 

The Distillation of Nitric Acids and of Mixtures of Sul¬ 
phuric and Nitric Acids. Paul Pascal [with M. Gabnieb] 
(Ann. Chim., 1921, [ix], 15, 253—290).—A more detailed account 
of work already published (A., 1917, ii, 569; 1920, ii, 162, 752). 

W. G. 

Stability Relations of the Glass and Crystal Phases of 
Silicon Dioxide. Rudolf Wibtzel (Zeitsch. anorg. Chem., 
1921,116, 71—95).—The heats of crystallisation of quartz, cristo- 
balite, and chalcedony were determined by measuring their heats 
of solution and that of quartz glass in hydrofluoric acid and sub¬ 
tracting the former from the latter. Quartz and chalcedony gave 
the same value, about 2*2 cal. per mol., whilst that of cristobalite 
was lower, about 0*0 cal. per mol. The mean specific heats of 
these substances were also determined between normal temperature 
and their melting points. At high and low temperatures, quartz 
glass has the greatest specific heat, as it should have, being the 
modification stable at the higher temperature, but over a wide 
range it has a lower specific heat than quartz and cristobalite, and 
below 675° cristobalite has a lower specific heat than quartz. 
Variations in the transition temperatures and in the corresponding 
heats of transformation in the case of quartz and cristobalite were 
found to depend on the state of division of the material. With 
very finely-divided quartz the transition point was scarcely to be 
detected. It is concluded that chalcedony is not a distinct form 
of silica, but microcrystalline quartz. The melting point of cristo¬ 
balite was found to be 1696°. Quartz can be melted without 
conversion into cristobalite; its melting point is between 1600° 
and 1670°. 

To construct the energy (A-Z7) diagrams for the different phases 
of silica, by application of Nemst’s heat law, the specific heats 
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of quartz, cristobalite, and quartz glass were determined at very 
low temperatures, down to about 18® abs. The calculated A-U 
diagram for the cristobalite-quartz transition agreed completely 
with the observations, the meta-stable transition point being at 
1400®. E. H. R. 

Some Unsaturated Silicon Compounds. Hans Ka.utsky 
{Zeitach, anorg. Ghem,^ 1921, 117, 209—^242).—The unstable sub¬ 
stance first obtained by Wohler by the action of cold hydrochloric 
acid on calcium silicide has been further investigated. Two com¬ 
pounds of different stages of oxidation, between calcium silicide 
and silica, have been isolated. By carefully treating the silicide 
with cold dilute alcoholic hydrochloric acid in the dark, a white, 
solid substance was obtained, its formation being accompanied 
by evolution of hydrogen. It is spontaneously inflammable in air. 
Its composition corresponds with the formula SigHgO, and its 
properties indicate the constitution SigH-OH. It has been called 
oxydisilin. It is a powerful reducing agent, and can be oxidised 
quantitatively by means of bromine to silical bromide, SigOHBr, 
the term silical being used to signify the radicle SigOH—. Silical 
bromide is hydrolysed by water to form silical hydroxide^ a red 
compound, which combines with strong acids, such as hydrochloric, 
sulphuric, formic, or acetic, to form salts which are aU yellow to 
red in colour. The silical compounds are all powerful reducing 
agents. They, as well as oxydisilin, are decomposed by alkalis 
with evolution of hydrogen and formation of silica. 

Halogenated hydrocarbons such as carbon tetrachloride, chloro¬ 
form, or ethyl iodide in presence of traces of water and imder the 
influence of light oxidise oxydisilin to silical compounds. The 
reaction does not proceed in the dark, but is extremely sensitive to 
light. 

It is remarkable that oxydisilin and the silical compounds 
prepared as described above retain the external crystalline form 
of the calcium silicide from which they are formed, and the same 
crystalline form persists when oxidation is carried to the final 
stage, silica. That the substances have a very open structure is 
shown by the rapidity with which reactions proceed in the solid 
state, and also by the marked absorption of basic dyes by the end- 
product, silica. Rapid oxidation of the silical compounds, for 
example, by permanganate, is accompanied by the phenomenon 
of chemi-luminescence in a remarkable degree. 

The unsaturated character of these compounds cannot yet be 
satisfactorily accounted for. The silical compounds may be of 
the oxonium salt type, and a certain similarity to some compounds 
of bivalent germanium suggests that the silicon in these compounds 
may be bivalent. 

Silicalamino-compounds are formed by the action of anhydrous 
ammonia on the silical compounds, and from these^ by the action 
of alcohols, liquid and solid organosifleon compounds are formed. 
These compounds belong to a higher stage of oxidation than the 
silical compounds. E. H. R. 

VOL. oxx. ii. 19 
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Sodium Perborato. P. Pobbstbr (Zeitsch, angew, Chem.^ 
1921, 34, 354—355).—The composition of sodium perborate is 
more correctly represented by NaB02,H202,3H20 than by 
NaB 03 , 4 H 20 . When the salt, after dehydration at 50—55°, is 
further heated at 120° in a vacuum, it loses water, and the residue, 


which evolves oxygen on treating with water, consists chiefly of 
(NaB02)202 with some NaBOgjHgO and metaborate. This com¬ 
pound, (NaB 02 ) 202 , has properties which differ from those of 
NaB 03 , and this tends to imply the existence of a substitution 

product of hydrogen peroxide of the composition ONa*B<C^, 


analogous to persulphates and percarbonates. This is confirmed 
by the fact that sodium perborate has been electroljrtically prepared 
(Arndt., A., 1916, ii, 429). Sodium perborate, obtained by the 
action of hydrogen peroxide on the metaborate, behaves as the 
salt of an acid of greater strength than boric acid. W. J. W. 


Colour of the Photochlorides and Colloidal Silver. I. 

Karl Schaum and Hermann Lang (Kdloid Zeitsch,, 1921, 28, 
243—249).—The authors have prepared silver sols of different 
colours and examined the effect of the size of the particles and the 
distance between the particles on the optical behaviour of the sols. 
The colours of the photochlorides have been compared with those 
of the silver sols, and the silver haloid has been removed from the 
photo-haloid and the properties of the remaining silver examined. 
The silver sols are prepared from a nucleus sol in gelatin solutions 
to which is added definite quantities of a solution, B, consisting 
of 2 grams of sodium thiosulphate and 2 grams of p-phonylene- 
diamine in 100 c.c. of water, and a definite quantity of a solution, 
A, consisting of 18 grams of sodium thiosidphate and 0*75 gram 
of silver nitrate in 100 c.c. of water, which is added very slowly. 
The nucleus sol is made from 10 c.c. of 10% yellow dextrin, 10 c.c. 
of 10% sodium hydroxide solution, 7-5 c.c. of 10% silver nitrate 
solution, and 22*5 c.c. of water, after keeping for thirty minutes, 
diluted to 1500 c.c. The preparation of the various sols is repre¬ 
sented thus; the colours being for transmitted light. 



Colour. 

Nucleus sol. 

1% Gelatin. 

Sol. A. 

Sol. B. 

I 

orange-red 

0*2 c.c. 

9*2 c.c. 

0*4 c.c. 

0*2 c.c. 

II 

deep-red 

6 c.c. of Sol. I 

4*6 c.c. 

0*2 c.c. 

0*1 c.c. 

III 

deep reddish-orange 

6 O.C. of Sol. II 

4*6 c.c. 

0*2 c.c. 

0*1 c.c. 

IV 

dark red 

6 c.c. of Sol. Ill 

4*6 c.c. 

0'2 c.c. 

0*1 c.c. 

V 

purple 

6 c.c. of Sol. IV 

4*6 c.c. 

0*2 c.c. 

0*1 c.c. 

VI 

bluish-violet 

5 c.c. of Sol. V 

4-6 c.c. 

0*2 c.c. 

0*1 c.c. 

VII 

bluish-green 

6 c.c. of Sol. VI 

4*6 c.c. 

0*2 c.c. 

0*1 c.c. 


The various sols become somewhat lighter in colour on dilution, 
and display the following colours by reflected light, I, practically 
colourless, II, blue. III, greyish-blue, IV, bhiish-green—^grey, 
V, greyish-green, VI, greyish-yellow, and VII, yellow. Treatment 
of the sols with reagents which dissolve silver such as photographic 
reducers and hydrogen peroxide does not cause the sols of small 
dispersity to pass through the above-named colour changes in the 
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reverse direction. Measurements of the diameter the particles 
show that for transmitted colours the following diameters are 
associated with the following colours: yellowish-orange, ; 
orange-red, 90fi/x; purple, 120/Ay&t; violet, IQOfifi, and bluish-green, 
ISOfifi. J. F. S. 

The Binary System, Ag 2 S~Tl 2 S. Rans Huber {Zeitsch. 
anorg. Ghem., 1921, 116, 139—140).—Equilibrium conditions in 
the silver sulphide-thallium sulphide system were investigated by 
the thermal method. The eutectic point is at 306® with 55% TlgS. 
When less than 31% of thallium sulphide is present, an arrest 
point is found at 358®, due to a reaction between the separated 
silver sulphide and the liquid phase, resulting in the formation of 
a crystalline compound, 4Ag2S,Tl2S. Confirmation of the thermal 
data was obtained from the microscopical structure of the different 
mixtures, E. H. R. 

Anmxoniacal Silver Carbonate. Bervin and Olmer (Compt, 
rend,y 1921, 172, 1662—1663).—^By repeated spontaneous evapora¬ 
tion in air of ammoniacal solutions of silver oxide, it was possible 
to obtain, after filtering off a small amount of metallic silver, crystals 
of ammoniacal silver carbonate, Ag 2 C 03 , 4 NH 3 ,H 20 . Exposed to 
the air, these crystals lose water and ammonia, giving silver car¬ 
bonate, which retains the shape of the original crystals. The 
ammoniacal carbonate blackens in sunlight. W. G. 

The Solubility of Calcium Sulphide in Presence of Hydrogen 
Sulphide. E. H. Ribsenfbld and H. Feld (Zeitsch, anorg. 
Chem.y 1921, 116, 213—^227).—^The solubility of calcium sulphide 
in water is increased in presence of hydrogen sulphide, through the 
formation of calcium hydrosulphide. At 20'', the solubility of 
commercial calcium sulphide in water was found to be 0*212 gram 
per litre. Determinations were made of the solubility in presence 
of hydrogen sulphide at 0®, 20°, and 40® under pressures of the gas 
from 40 mm. to 760 mm. At 20° and 760 mm., the solubility, 
calculated as CaS, is 206*5 grams per litre. At pressures above 
about 200 mm., the relation between solubility and partial pressure 
of hydrogen sulphide can be expressed by a linear equation of the 
form for each temperature, the values of and 

being, at 0°, 28*65 and 0*00499; at 20®, 25*17 and 0*00696, and at 
40®, 23*10 and 0*^708. Over the whole range, the empirical 
equation c^jK^ogp expresses the results with fair accuracy. 
Pure calcium sulphide can be prepared by extracting the crude 
material with aqueous hydrogen sulphide under pressure, in absence 
of air to avoid formation of polysulphide, and precipitating the 
pure calcium sulphide by removing the hydrogen sulphide from 
the solution at low pressure. E. H. R. 

Ctolloidal Arsenates. II. Cadmium Arsenate Jellies. Q. 

Klbmp and J. von Gyulat (Kdloid Zeitsch,, 1921, 28, 262—^268. 
Compare A., 1915, ii, 256; 1918, ii, 200).—^When solutions of 
dihydrogen potassium arsenate are added to solutions of cadmium 
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sulphate of appropriate concentrations, firm, transparent jellies 
are produced which cannot be poured from the vessel in which 
they are prepared. The same result is obtained when normal 
sodium arsenate which has been rendered neutral by the addition 
of acetic, hydrochloric, or arsenic acid is employed in place of the 
above-named salt. The jellies are not very stable, and on keeping 
for a short time become opalescent, whereon ciystallisation sets in 
and the jelly becomes liquid. The crystals are very small and 
quite insoluble in water, as is also the gel, but both are readily 
soluble in dilute hydrochloric acid. The composition of the gel 
could not be determined because of its great instability. The 
crystalline salt has the composition 2Cd3{As04)2,4CdHA804,9H20, 
and is to be regarded as a molecular mixture of tertiary and 
secondary arsenates. J. F. S. 

A Hitherto Uiilmown Copper Aluminate of the Spinel Type. 

J. Arvid Hedvall and Josef Heuberger (Zeitsch. anorg. Chem., 
1921, 116, 137—138).—^When cupric oxide and aluminium oxide 
are heated together, a reaction starts at about 700° and proceeds 
quickly between 750° and 850°. The product, which forms a 
chocolate coloured powder, has, when freed from unchanged oxides, 
the composition Cu 0 ,Al 203 , and is therefore of the spinel type. 
It is very resistant to solvents in general. When fused with 
potassium chloride, it imdergoes partial decomposition, and the 
undecomposed portion crystallises on cooling in well-formed cubes 
and octahedra. E. H. R. 

Ternary Aluminium Alloys. M. Waeiilert (Metall u, Erz, 
1921, 18, 298—307).—The effect on the physical properties of 
aluminium of additions up to 10% of each of the following metals, 
copper, zinc, tin, and iron, was first investigated and the results 
were illustrated graphically. Copper and zinc increase the hardness 
and tensile strength but reduce the ductility, whilst tin has very 
little effect. The hardness, tensile strength, and elastic limit have 
been determined of the aluminium-rich ternary alloys with copper- 
zinc, copper-tin, and iron-zinc. The alloys of the first two series 
show a much smaller volume change on solidification than pure 
aluminium, and are in general harder and tougher but less ductile 
than the pure metal. Iron has a bad effect on zinc-aluminium 
alloys; it renders them hard, brittle, and difficult to pour (compare 
J. Soc, Chem. Ind,, 1921, 647a). A. R. P. 

Reduction of Inorganic Haloids. I. Reduction with Alu¬ 
minium and [the Preparation of] Aluminium-triarsenic 
Trichloride. Otto Ruff and Karl Staib (Zeitsch. anorg, Chem,, 
1921, 117, 191—201).—The catalytic action of aluminium chloride 
for inorganic reactions has been previously pointed out by Ruff 
(A., 1901, ii, 500; 1902, ii, 13). Arsenic trichloride can be reduced 
with yellow phosphorus in presence of aluminium chloride, forming 
a red compound sparingly soluble in arsenic trichloride. The same 
compound can be obtained in a purer form by heating together 
at 135—140° aluminium powder and arsenic trichloride with a 
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little aluminium chloride as catalyst. In absence of the catalyst^ 
the reaction does not take place at all. The reaction takes place 
according to the equation 3AsCl3+3Al=:AlAs3Cl3+2AlCl3. Excess 
of aluminium chloride can be removed by extracting the product 
with hot arsenic trichloride, and after removal of the solvent by 
heating, the ooipposition of the product agrees with the formula 
AIAS 3 CI 3 . The oxidation equivalent, determined by treating the 
compound with concentrated sulphuric acid and titrating the 
sulphurous acid formed with iodine, was found to be 5, from which 
it follows that the compound contains only three principal valencies. 
The arsenic must therefore be regarded as held by co-ordination 
valencies. This view is supported by the fact that water decom¬ 
poses the compound into aluminium chloride and black arsenic. 
Titanium tetrachloride and ammonia also decompose the com¬ 
pound, black arsenic being formed. It is stable in dry air, and 
when Ixeated above 170° decomposes with formation of aluminium 
arsenide, arsenic, and arsenic trichloride thus: AlAs 3 Cl 3 =AlAs+ 
As-fAsCl 3 . It is shown that aluminium arsenide and arsenic 
trichloride are also formed when black arsenic is heated with 
aluminium chloride at 120°. The new compound has 2'86. 

E. H. R. 

'Tervalent Manganese. Jumus Mbyeb and Robbbt Neblich 
{Zeitsch, anorg. Chem., 1921, 116, 117—136. Compare Meyer, 
A., 1913, ii, 699).—Experiments on the autoxidation of manganous 
compounds have led to the general conclusion that manganous 
hydroxide in suspension or in colloidal solution is oxidi^d by 
atmospheric air directly to manganese dioxide, whilst complex 
manganous salts in ammoniacal or alkaline solution are oxidised 
to manganic hydroxide. Manganous ions are not oxidised at all 
by atmospheric oxygen. The experiments were conducted by 
measuring the volume of oxygen absorbed by the manganous 
compound under specified concStions, and the results were con¬ 
firmed by analysis of the products. Acceptors such as sodium 
sulphite or arsenite had no influence on the velocity or course of 
the reaction. Manganous hydroxide precipitated by sodium, 
potassium, calcium, or barium hydroxide gave in each case man¬ 
ganese dioxide, but a solution of manganous hydroxide in excess 
of ammonia in presence of ammonium chloride gave a precipitate 
of manganic hydroxide of a characteristic yellowish-brown colour. 
Potassium and sodium manganocyanides were oxidised to manganic 
hydroxide, whilst solutions of a manganous salt mixed with potassium 
thiocyanate were not oxidised at aU. 

In presence of tartaric or oxalic acid, manganous salts are not 
precipitated by alkalis, and autoxidation takes place rapidly. In 
presence of ammonia, the product is manganic hydroxide, but in 
presence of sodium or potassium hydroxide, manganese dioxide 
is formed, probably because in presence of these stronger alkalis 
the complex compound is leas stable, some manganous hydroxide 
being always present and oxidising directly to the dioxide. 

The oxidation by means of air of a solution of manganous chloride 

19* 
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made alkaline with ammonia, in presence of ammonium chloride, 
affords the most convenient method for preparing manganic hydr¬ 
oxide. The product is identical except in colour with that pre¬ 
pared by hydrolysis of potassium manganicyanide with water 
(loc, cit), the darker colour of the latter being due to contamination 
with decomposition products of the cyanide. It is shown that acid 
hydrolysis of manganic salts leads to the formation of manganese 
dioxide and manganous salt, whilst alkaline hydrolysis merely 
precipitates manganic hydroxide. By acid hydrolysis, however, 
probably manganic hydroxide is first formed and at once decom¬ 
posed, since it is shown that manganic hydroxide is decomposed 
by dilute mineral acids into manganese dioxide and manganous salt. 
That manganic hydroxide is a true tervalent manganese compound 
is probable from the fact that dilute hydrofiuoric acid, hydrocyanic 
acid, and oxalic acid dissolve it completely, to form complex 
mangani-compounds. Concentrated sulphuric, selenic, phosphoric, 
hydrochloric, and hydrofluoric acids also dissolve it completely, but 
concentrated nitric acid oxidises it completely to manganese dioxide. 
Small traces of manganese can be detected by oxidising an am- 
moniacal solution of the mangano-salt with air, filtering, and 
treating the filter paper with a few drops of concentrated ortho- 
phosphoric acid. A reddish-violet colour is characteristic of man¬ 
ganese. This test is not interfered with by the presence of copper, 
ferrous and ferric iron, or cobalt. E. H. R. 

Ultramicroscopic Investigation of Manganous Arsenate 
Jellies. Fr. Fladb, H. Scherffig, and E. Dbiss (Zeitsch, anorg, 
Chem,, 1921,116, 228—^230).—The observations of Deiss (A., 1914, 
ii, 371) on the formation and properties of manganous arsenate 
jellies and their gradual crystallisation have been confirmed. 
Glycerol retards the crystallisation to some extent. Reproductions 
of ultra-photomicrographs show the fibrous structure of the jellies 
and the change of structure which accompanies ageing. 

E. H. R. 

The Retarded Solution and Premature Precipitation of 
Iron Carbide in Steels and the Influence of the Initial State 
on these Phenomena. A. Portevin and P. Chevenard (Compt. 
rend.y 1921, 172, 1490—1493).—^A study of a differential curve of 
dilatation of an eutectic steel shows a period of marked dilatation 
with heating consecutive to the transformation Ac, This anomaly 
has been interpreted as a manifestation of the retardation of solution 
of the cementite and shows a smaller amplitude as the temperature 
is increased less rapidly. Similarly, when the homogeneity of the 
solid solution is not realised, there is observed during cooling and 
a little before the commencement of the transformation Ar a region 
of marked dilatation. The steel appears to be hypereutectoid, or, 
in othOT words, there is premature precipitation of the cementite. 
This is confirmed by a comparison of the two curves for the same 
steel obtained in one case when the steel was coalesced, the metal 
having been previously annealed in such a way as to contain the 
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oementite in the globular state, whilst in the second case the steel 
was regenerated by several heatings followed by rapid cooling, 
resulting in a perlitic structure. The premature precipitation is 
manifest in the first case, but does not appear in the second, 

W. G. 

The Reaction between Ferrous Oxide and Carbon and 
between Carbon Monoxide and Iron. IV. V. Faloke 
{Zeitsch. Elektrocliem., 1921, 27, 268—278. Compare A., 1913, ii, 
327; 1915, ii, 169; 1916, ii, 484).—The author’s own earlier 
work and that of Schenck and others (A., 1905, ii, 519; 1907, ii, 
470) is reviewed and criticised. In a recent paper (A., 1918, ii, 
355), Schenck throws doubt on the author’s observation that 
ferrous oxide can be reduced by graphite at temperatures at which 
pure amorphous carbon is inactive. Fresh experiments have now 
shown that both ferrous and ferric oxide can be reduced completely 
by mixing with rather more than the theoretically necessary 
amount of graphite, compressing into tablets and heating at 900— 
1000° whilst the gases evolved are pumped away. The product 
obtained was not pure iron mixed with excess of graphite, as was 
previously obtained, but contained combined carbon. 

To test further Schenck’s theory that free carbon is an active 
constituent of the solid phase of the reaction between ferrous oxide 
and graphite and between carhpn monoxide and iron, fresh deter¬ 
minations of the equilibrium constant were made for these two 
reactions and for the reaction C+COg 2CO at temperatures 
between 600° and 750°, the equilibrium for the last reaction being 
measured in presence of metallic nickel. The values of the equili¬ 
brium constants did not correspond, and it is concluded that 
elementary carbon plays no part in the equilibrium of the two 
reactions above. The earlier conclusion that carbides are formed 
and determine the equilibrium explains best the experimental 
results. E. H. R. 

Microscopic Forms of Iron Rust. Adolf Ackermann 
(Kolloid Zeitsch., 1921, 28, 270—281).—The rusting of small 
particles of iron, spongy iron, and iron wire in a moist atmosphere 
and in an atmosphere containing acid vapours, has been observed 
under a microscope. The forms assumed by the rust have been 
reproduced in drawings and photographs. It is shown that forms 
taken up by the rust depend in the first place on the formation 
of ferric hydroxide. This colloidal substance assumes forms and 
passes through formation processes which are very like the forms 
and processes which occur in organised nature. Non-rigid threads 
are formed which grow like organic fibres and which move and 
change their form when subjected to changes in the external con¬ 
ditions, for example, temperature. Under certain conditions, cell 
formation is exhibited, which externally, at least, is similar to 
organic cell formation. Drops of a solution of ferric hydroxide 
possess properties which are otherwise only found in organic cells. 
They exhibit a solid or semi-solid enclosing semi-permeable mem¬ 
brane or cell-wall, an adhering colloidal layer, and a nucleus. 

19*—2 
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Such drops grow, become broader, and divide in exactly the same 
manner as is observed in the division of organised cells. J. F. S. 

Action of Sodium Carbonate on Solutions of Chrome 
Alum. L. Meunibr and P. Caste (Compt. rend., 1921, 172, 
1488—1490).—The amount of sodium carbonate necessary to 
produce a permanent precipitate in a solution of chrome alum 
varies with the age and method of preparation of the solution. 
‘Immediately after the solution has been prepared, there is a 
relatively short period during which the amount of sodium car¬ 
bonate required increases with the time up to a maximum which 
varies with the dilution and the temperature. This period is 
longer and more marked the more concentrated is the solution 
and the lower the temperature. After this maximum, there is a 
relatively long second period, which may last several months, 
during which the amount of sodium carbonate required decreases 
slowly with the time. At high temperatures, and particularly at 
100®, the two periods are of such short duration that the end of 
their combined action is almost immediate. 

Immediately on its dissolution in water, chromium sulphate 
undergoes a partial hydrolysis resulting in a provisional equilibrium. 
The chromium hydroxide and chromium sulphate interact to 
give a less ionised complex more stable towards sodium carbonate. 
This process predominates at first. This immediate hydrolysis 
progresses and is slowly accentuated (compare Tian, this vol., ii, 
439, 440) and the ionic concentration is increased until the second 
process gradually predominates, with the consequent requirement 
of less sodium carbonate for the precipitation of the chromium 
hydroxide. W. G. 

Tungsten-Nickel Alloys. Budole Vogel {Zeitech. anorg. 
Chem., 1921, 116, 231—^242).—Tungsten-nickel alloys containing 
from 0—80% of tungsten were prepared and examined thermally 
and microscopically. With the alloys richer in nickel, the accurate 
observation of the temperatures of the thermal effects, both of 
crystallisation and transition in the solid state, is rendered difficult 
owing to supercooling, which is liable to occur. Alloys containing 
more than 50% of tungsten lose their fluidity and become more 
pasty with increasing tungsten content at the highest temperature 
which could be employed for their preparation, 1600®. For alloys 
containing 0—35% of tungsten, the crystallising temperature 
rises from 1475® to 1525®, whilst a second, very irregular thermal 
effect is observed below 900®, becoming steady at 905® with 35% 
of tungsten. The maximum crystallisation point at 1525® corres¬ 
ponds with the composition Ni^W. From 35% of timgsten the 
crystallisation curve falls to 1510® at 47% of tungsten, this being 
the limiting composition for complete miscibility. There is a 
eutectic point at 52% of tungsten, 1510®, the eu^tic consisting 
of saturated mixed crystals of NLW and tungsten with pure 
tungsten. The secondary thermal effect which, in alloys containing 
from 46% of tungsten upwards, is constant at 905®, appears to 
be due to the separation of saturated mixed crystals into their 
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oonBtituents Ni^W and tungsten. The limiting composition for 
ferromagnetism at the ordinary temperature in the alloys is between 
10% and 20% of tungsten. The separation of the mixed crystals 
into their constituents at 905® is probably due to the transformation 
of the nickel from the p- to the a-form. E. H. R. 

Titanium Hydride. Albert Klauber {Zeitsch, anorg. Chem., 
1921, 117, 243—248).—The existence of a hydride of titanium has 
been proved by the method employed by Paneth and Norring 
(A., 1920, ii, 768) for establishing the existence of a hydride of lead. 
When the gases from the titanium electrode were passed through 
a heated hard-glass tube (as in the Marsh test for arsenic), a deep 
black, highly metallic mirror appeared, shading off into greyish- 
black in the immediate vicinity of the flame, and on the other 
side through violet to reddish-brown. The 'best results were 
obtained with 0*1 to 0 * 2 A^-sulphuric acid as the electrolyte at 
40—46®, using as cathode a hard-glass tube billed with gypsum 
and tipped with titanium. The identity of the titanium deposit 
in the heated tube was established by a number of miorochemical 
tests. The gaseous hydride of titanium is odourless and tasteless. 
It is condensed at the temperature of liquid air, and can be revap¬ 
orised by allowing the temperature to rise. Dilute solutions of 
sodium and potassium hydroxide, sodium carbonate, and silver 
nitrate absorb the gas. ' E. H. R. 

The Czystalline Structure of Antimony and Bismuth. 

A. Ogg {PniL Mag., 1921, [vi], 42, 163—166).—^The conclusion of 
James and Tunstall (A., 1920, ii, 648) is conflrmed, that the unit 
rhomb contains eight atoms in the case of both antimony and bis¬ 
muth. The edge of the unit antimony rhomb is 6-20 A.U., the 
structure consisting of two interpenetrating face-centred lattices. 
The shortest distance between the centres of two atoms is 2-92 
A.U. The length of the edge of the bismuth rhomb is 6*52 A.U. 
The spacing of the planes differs somewhat from that of James and 
Tunstall. J. R. P. 

The Crystalline Structure of Bismuth. R. W. James 
{Phil. Mag., 1921, [vi], 42, 193—196).—The unit rhomb contains 
eight atoms. The length of the edge of the unit rhomb is 3*28 
A.U. The distance of closest approach between two atomic centres 
is 3-11 A.U. J. R, P. 

The Action of Sodium Hyposulphite on Metallic Salts of 
the Platinum Group. Q±za Sailer {Zeitsch. anorg. Chem., 
1921, 116, 209—212).—When sodium platiniohloride is reduced 
with sodium hyposulphite in excess, a dark, reddish-brown solution 
is obtained which, on slow evaporation, deposits a reddish-brown 
precipitate, consisting of a mixture of complex sodium platino- 
sulphite compounds with Na 2 Pt 4 S 0 . Later reddish-brown crystals 
of Na 4 [Pt""(S 08 ) 3 ( 0 H) 2 ]H 20 separate. When these are filtered 
off and the solution is further evaporated, bright yellow crystals 
of eodium 'j^inotlUoavl'phate, Na 0 [I^" ( 8203 ) 4 ],lOHjO, are obtained. 
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The complex sulphite compounds are precipitated from the reduced 
solution by alkalis, neutral salts such as potassium chloride, or 
by large excess of hyposulphite. When the reduction is carried 
out in acid solution, the acid decomposition products of the above 
reduction products are obtained. Alkaline reduction of palladium 
salts appeared to give only palladium sulphide. By neutral 
reduction of iridium chloride, IrCl 4 , sodium iridosulphite, 
Nag[Ir" ( 803 ) 4 ],lOHgO, was obtained in bright yellow crystals. 
A new rhodium compound, Nag[Rh'' 4 (S 03 ) 7 ], 12 H 20 , was obtained 
as a brownish-red precipitate by reduction of sodium rhodium 
sesquichloride, NagRhgClig, in neutral or alkaline solution. A 
greemsh-yellow solution of sodium osmichloride, NagOsClg, becomes 
reddish-brown on addition of sodium hyposulphite, and after 
prolonged boiling a dull violet precipitate forms, which is a new 
compound, Nag[ 0 s" 4 (S 03 ) 7 ], 24 H 20 . Ruthenium sesquichloride, 
RU 2 CI 6 , reduced in the warm, also gave a new compound, 
Na3H3[Ru"(S03)4]. E. H R. 

Hexachlororuthenates [Ruthenichlorides]. P. Krauss (Zeit- 
sch, anorg. Chem., 1921,117, 111 —120).—In a previous paper it was 
shown (Gutbier and Krauss, A., 1915, i, 120) that ruthenichlorides of 
organic ammonium compounds could be prepared by leading chlorine 
into a concentrated hydrochloric acid solution of the corresponding 
ruthenochlorides, but alkali ruthenichlorides have not yet been 
obtained, even in presence of excess of chlorine. Gcesium rutheni- 
chloride has now been prepared by dissolving ruthenium tetroxide 
in hydrochloric acid at the ordinary temperature under reduced 
pressure, to obtain a solution containing 1 * 7 % of ruthenium, and 
adding a 5% solution of caesium chloride. The solutions are thus 
chosen to be as concentrated as possible, so that the ruthenichloride 
separates at once. After washing with warm hydrochloric acid 
and drying, it has the composition Cs 2 [RuClg],H 20 , and forms 
small, red^sh-brown crystals, easily soluble in warm dilute hydro¬ 
chloric acid with a bright red coloui* which quickly changes to a 
very dark red. The ruthenium is completely precipitated from 
solution by hydrogen sulphide; no other ruthenium compounds 
behave in this manner. Attempts to prepare the corresponding 
rubidium and potassium salts gave products more or less con¬ 
taminated with ruthenochloride. E. H. R. 

Reduction of Osmic Acid by Fats. J. R. Partington and 
D. B. Htjntingford (J. Roy. Micr. Soc., 1921, i, 15—19; from 
Physiol. Abstr., 1921, 6 , 238).—^The black substance formed by the 
reduction of osmic acid (osmium tetroxide, OSO 4 ) by olein in tissue 
staining is a hydrated form of osmium dioxide (OsOg), probably 
0 s02,5H20. E. S. 



ANALYTICAL OHBMISTBY. 


ii. 516 


Mineralogieal Chemistry. 


Presence of Zinc in Malachite from Chessy. C. Pebbieb 
{AUi E, Accad, Lincei, 1921, [v], 30, i, 309—311).—It has been 
shown that rosasite, to which Lovisato attributed the formula 
2 Cu 0 , 3 CuC 03 , 5 ZnC 03 , is in reality a basic zinc-copper carbonate 
with the constitution (Zn,Cu)C 03 ,Cu( 0 H) 2 , which is analogous to 
that of malachite. Thus, rosasite resembles aurichalcite, in which 
also part of the zinc is replaced by copper. Analysis of a sample 
of pure, crystallised malachite from Chessy gives the results : 

H,0. CO,. CuO. ZnO. Fe,0,. PbO. Residue. Total. 

8-36 19-87 71-31 0-45 0-04 trace . trace 100 03 

In molecular proportions, these figures correspond with 
1 *021120 : I’OOCOg : l*99(CuO+ZnO), so that the sample repre¬ 
sents a typical malachite in which a small, but appreciable, propor¬ 
tion of the copper is replaced by zinc. T. H. P. 


Analytical Chemistry. 


Gas-absorption Flask. Walz {Chem. Zeit.y 1921, 45, 658).— 
A characteristic feature of a modified gas-absorption flask is a 
hollow stopper, prolonged as a closed tube with perforations in 
the end and extending to the base of the flask. The wide portion 
of the stopper fitting into the neck of the flask has a depression 
opposite the inlet tube, and an aperture opposite the outlet tube, 
of the flask. Gas drawn into the flask passes downwards through 
the absorbing substance into the base of the tubular part of the 
stopper and upwards to the aperture opposite the outlet. Apart 
from its simplicity and lightness, the apparatus offers the advantage 
of being readily emptied, and choking is prevented by rotating the 
stopper. W. J. W. 

Poirrier's Blue C4B as an Indicator. W. Mestbezat (J. 
Pharm, Chim., 1921, 23, 489—494).—Poirrier’s Blue C4B cannot 
be recommended for use as an indicator in acidimetry; the colour 
change at the end-point is not sharp, and is still less so when 
carbonates are present. W. P. S. 

Determination of Hydrogen-ion Concentration by means 
of Indicator Papers. I. M. Kolthoff (Pharm, Weekblad, 1921, 
58, 961—970).—In determinations of the hydrogen-ion con¬ 
centration in small quantities of solutions, indicator papers give 
results in close agreement with those obtained with indicator 
solutions, provided sufficient of a buffer mixture is used. The 
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papers should be prepared from hardened filter-paper. To ens^re 
uniformity, the drop of the solution should be applied by means 
of a marked capillary, and the comparison of the colour with a 
standard should be made before the drop has dried. From an 
investigation of a number of indicator papers, the following values 
for pii between which they are effective were obtained; oongo- 
red, 2*6—4‘0; methyl-orange, 2*6—4*0; blue laomoid, 4*8—6-0; 
alizarin, metaclmome-red, 6*0—8*6; brilliant yellow 

6*8—8*0; red litmus, 6*6—8*0; blue litmus, 6-0—7*8; azoutmin, 
6*0—8*0; a-naphtholphthalein, 8*2—9*5; and curoumin, 7*5—9*5. 
Haamatoxylin paper may be used for strong acids; methyl-red, 
phenolsulphonphthalein, rosolic acid, and neutral red have not 
proved suitable for determining pn- W. J. W. 

lodometric Estimations by Stortenbeker's Method. D. be 
Miranda and A. £. Eoest van Limburg (CAem. Weekblad, 1921, 
18, 419—420).—To determine the point at which chlorine ceases 
to be evolved in iodometric estimations by Stortenbeker’s method 
(A., 1890, 1185), a side branch with a tap is fused into the delivery 
tube of the retort, and connected by means of a ground glass joint 
with a vessel containing iodide-starch solution. The gas is 
periodically tested with this solution, and the latter eventuaUy 
returned to the retort, thus avoiding loss. W. J. W. 

Estimation of Soil Acidity by means of the Iodine Method. 

0. Lemmermann and L. Frbsenius (J. Landw.^ 1921, 69, 97—104). 
—The method based on the liberation of iodine from potassium 
iodide-iodate mixture by the soil acids (A., 1915, ii, 655) has 
several weak points. lodfine is adsorbed by the soil, thus lowering 
the appaient acidity figure; iodine may be liberated from the 
reagent by organic matter; and the time of contact of soil and 
reagent largely infiuences the result obtained. Iodine adsorption 
may be corrected for by a previous determination of the adsorption 
curve, and subsequent calculation for the particular conditions of 
the experiment. The liberation of iodine is incomplete after the 
fifteen minutes* contact suggested by Stutzer and Haupt, and better 
results are obtained with a contact period of two hours. The 
method is considered too complicated and uncertain to be of any 
great value. A. Q. P. 

Titration of Bases Combined with Weak Acids, and of Very 
Weak Bases with Acids, and Vice Versfi. I. M. Kolthoff 
(Pharm, Weekblad, 1921, 58, 886—896).—^With tropseolin-OO or -0 
as indicator, acids and bases having a dissociation constant above 
10-1® may be titrated with an accuracy of 1%. Acids may also 
be titrated when combined with bases, or vice versS<, with a 
dissociation constant equal to or less than 10^. W. J. W. 

Detection and Estimation of Minute Quantities of Bromide 
in Saline Residues, and in a Mixture of the Halogens. A. J. 
Jones (Pharm. J,, 1921, 106, 476—477).—To detect the presence 
of a bromide in a chloride or in a saline residue (this must be free 
from ammonium salts and organic matter), 6 c.c. of a 10% solution 
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of the sample ai^ placed in a small distillation flask, 1 drop of dilute 
thymol-blue solution is added, followed by -^/l-sulphuric acid in 
quantity just sufficient to give a rose-pink coloration; after the 
addition of 0*3 c.c. of permanganate solution (potassium perman¬ 
ganate 5 ^ams, phos^oric acid, d 1*75, 6*25 c;c., and water to 
Too C.O.), the mixture is heated at 86^ and a current of air is passed 
through it. The air and vapours are then conducted through a 
U-tube containing 5 c.c. of magenta reagent. With a quantity of 
bromine equivalent to 1*0 c.c. of i^/1000>potassium bromide solution 
a distinct purple coloration develops in the U^ube. The coloration 
becomes more distinct when the contents of the U-tube are shaken 
with 7 c.c. of chloroform. The test may be rendered quantitative 
by comparing the coloration with those given by known amounts 
of bromine. If iodides are present, the iodine must be removed 
previously by treating the solution with sodium^ nitrite and phos¬ 
phoric acid and shaking it with chloroform. The magenta reagent 
is prepared by adding 100 c.c. of a 0*1% magtota solution to a 
cold mixture of 60 c.c. of water and 40 c.c. of sulphuric acid; after 
twenty hours, the yellow solution is ready for use when mixed 
with its own volume of glacial acetic acid. W. P. S. 

Areentometric Titration of Iodides. I. M. Kolthoff (PAarm. 
WeelMad, 1921, 58, 917—920).—^In estimating iodides by titration 
with silver nitrate, a difficultj^ in determining the end-point is 
overcome by adding a coUoia to hold the precipitated silver 
iodide in suspension. Starch solution used as indicator, if in 
sufficient amount, achieves this object. When 25 c.c. of jRT/lO- 
iodide solution, 10 c.c. of 0*00008“^*0001-N'-iodine solution, and 
20 c.c. of 2% starch solution are titrated with iV^/lO-silver nitrate, 
the blue colour changes first to green and then to light green, and 
by adding excess of the reagent a colour change to yellow occurs 
which is readily detected. Bromide and chloride, not exceeding 
3% and 20% respectively, do not influence the reaction. Either 
acid or neutral solutions may be used, and accurate results may be 
obtained even with low concentrations. No advantage is gained 
by using palladium salts as indicators as recommended by Schneider 
(A., 1918, ii, 205). W. J. W. 

Estimation of Dissolved Oxygen in Water. Bfinaldo 
Vanossi {Anal. Aaoc. Qukn. ArgeMina^ 1921,9,96—120).—review 
of methods employed for the estimation of dissolved oxygen in 
water. The Winkler iodometric method is discussed in detail. 

G. W. R. 

Estimation of Sulphur in Oils. Enbiqtjb Haitseb {Anal. 
Fid. Quifn.f 1921, 19, 175—191).—^In the method described, the 
substance under examination is burnt in a closed vessel filled with 
oxygen, ignition being effected by means of an electric coil. After 
cooling and introduction of a dilute solution of sodium peroxide 
to oxidise sulphurous acid, the vessel is washed out and, after 
addition of a little bromine water to ensure complete oxidation, 
sulphur is estimated as sulphate in the united washings. The 
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method is considered generally applicable to the determination of 
sulphur in organic compounds. [See, further, J. 8oc, Ohem, Ind., 
1921, Aug.] G. W. R. 

Estimation of Nitrogen in Nitrates by Amd’s Method. 

0. Nolte (Zeitsch, anal. Chem.y 1921, 60, 167—168).—^The method 
described by Amd (A., 1917, ii, 504) is trustworthy. W. P. S. 

Estimation of Nitrates in Bismuth Salts by means of 
Titanium Chloride and Devarda’s Alloy. Thos. McLachlan 
(Pharm. J., 1921, 106, 477—478).—Reduction of the nitrate by 
titanium trichloride is best effected in approximately neutral 
solution, a slight excess of alkali being added subsequently, but 
previously to the distillation of the ammonia. A more convenient 
and trustworthy method for the estimation of nitrate in bismuth 
carbonate or other salt consists in mixing 5 grams of the sample 
with 150 c.c. of water, 5 c.c. of alcohol, and 50 c.c. of 33% potassium 
hydroxide solution, and adding 8 grams of Devarda’s alloy; after 
ten minutes, the ammonia is distilled and titrated in the usual 
way. W. P. S. 

The Estimation of Phosphoric Acid as Magnesium Pyro¬ 
phosphate. VI. D. Balareff (Zeitsch. anorg. Chem., 1921, 
117, 91—102. Compare A., 1919, ii, 426).—^A critical review of 
previous work on the estimation of phosphoric acid or magnesium 
by precipitation as magnesium ammonium phosphate. Neubauer’s 
method, or a single precipitation on the cold, is not to be recom¬ 
mended, as it gives accurate results only under special conditions. 
The double precipitation method gives good results only if the 
first precipitate is dissolved in not too little hydrochloric acid, if 
only Cr and NO'g anions and no large quantity of alkali kations 
are present during precipitation, and the second precipitation is 
carried out by quick addition of 10% ammonia solution. Jorgen¬ 
sen’s method (A., 1906, ii, 579; 1911, ii, 536) is inaccurate and 
Jarviner’s method (A., 1905, ii, 62, 555) gives low results. The 
only method which, under the right conditions, gives a pure product 
and an accurate result is that of Schmitz (A., 1919, ii, 426). This 
method is accurate under widely varying conditions, since the 
errors cancel one another. E. H. R. 

Estimation of Small Quantities of Phosphate in Glycero¬ 
phosphates. J. L. Lizius (Pharm. J., 1921, 106, 478—479).— 
One gram of the glycerophosphate is dissolved in dilute nitric 
acid, the solution is diluted to 50 c.c., and 10 c.c. of this solution 
are added to a mixture of 10 c.c. of 25% nitric acid and 10 c.c. of 
10% ammonium molybdate solution; the yellow coloration obtained 
is compared with that produced by 5 c.c. of 0*004% phosphoric 
acid solution under the same conditions. If the colorations are 
of equal intensity, the sample contains 0*1% of inorganic phosphoric 
acid; should the colorations be different, the quantities of test 
solution or standard phosphoric acid solution used are varied 
accordingly. In the case of ferric glycerophosphate, the sample is 
dissolved in warm dilute nitric acid, sodium hydroxide is added. 
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the ferric hydroxide separated by filtration, and the filtrate diluted 
to 50 c.c. and used for the estimation. W. P. S. 

Arsenic as a Normal Constituent of Soils. Fedebigo 
Reichert and Rogelio A. Trellbs (Arvah Aaoc, Qulm, Argentina^ 
1921, 9, 89—95).—In the estimation of arsenic in soils, the air- 
dried soil is heated with a mixture of sulphuric and nitric acids 
(1: 2) on a sand-bath until nitric acid is eliminated. The residue 
is extracted with water. Arsenic is estimated in an aliquot por^fcion 
of the filtrate after precipitation together with the hydroxides of 
iron and aluminium by means of aqueous ammonia. Examination 
of soils from various parts of the Argentine shows that arsenic 
is a constant constituent, but that it is not possible to correlate 
its amoimt with the chemical composition of the soil. Up to 2*25 mg. 
per 100 grams of soil were found. The amount of arsenic found is 
greater at the surface than in the lower strata of the soil (compare 
Zuccari, A., 1913, ii, 151—152; 1914, i, 128). G. W. R. 

Volumetric Estimation of Arsenic Acid and Arsenates. 

R. Leitoh Morris {Pharm. J., 1921,106, 486—488).—The method 
described in the British Pharmacopoeia is untrustworthy owing to 
the fact that the mixing of the reagents alone causes a liberation 
of iodine; the solution must not be diluted before titration, or 
reversal of the reaction occurs, and a further error, but in the 
opposite direction, is due to the action of the relatively concentrated 
acid on the thiosulphate. If, however, the titration is commenced 
as soon as the arsenate solution has been mixed with the hydro¬ 
chloric acid and iodide solution, the thiosulphate solution being 
introduced drop by drop with constant stirring, and the titration 
finished in five minutes, the error is fairly constant and may be 
corrected by deducting 0*0040 gram from the actual quantity of 
disodium hydrogen arsenate found by the titration. The presence 
of nitrates in any considerable quantity interferes with the 
estimation. W. P. S. 

Estimation of Sodium Arsenate. C. E. Cobfield and Elsie 
Woodward (Pharm, J,, 1921, 106, 473—475).—Comparison of 
various methods showed that the one described by Gooch and 
Morris (A., 1900, ii, 686) is trustworthy; this also applies to William¬ 
son’s method, provided that the calculation is made from the 
iodine titration. The method described in the British Pharmacopoeia 
does not make allowance for the inaccuracy of the thiosulphate 
titration and, consequently, the error amounts to about 1%. 

W. P. S. 

The Estimation of Total Carbon and a New Method of 
Estimating Graphitic Carbon in Ferrous Allo 3 rs. P. Wenger 
and A. Tramplbr (Helv. Chim, Acta, 1921, 4, 547—551).—Com¬ 
parative examination of the methods of Corleis’s, and of the electric, 
furnace method with iron containing 0*2—8*3% of impurities has led 
the authors to the conclusion that the results obtained by the latter 
method are more concordant among themselves than those given 
by Corleis’s process, that the furnace method is much more rapid. 
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and is universally applicable, and, lastly, that it docs not involve 
a preliminary treatment with chlorine, which invariably induces a 
small error in the estimation of carbon. 

The use of phosphoric acid in the estimation of graphitic carbon 
has also been investigated. The method consists in heating the 
phosphoric acid (d 1*7) in a platinum capsule to at least 150® and 
gradually introducing the finely-divided alloy, 100 c.c. of acid 
being used for each gram of the latter. A small residue generally 
remAins unattacked, and the original acid is therefore decanted 
and replaced by 25 c.c. of fresh acid. The mixture is filtered 
without dilution through a Gooch crucible, the residue washed 
with water (300 c.c.) and the carbon ultimately burnt in the electric 
furnace. The method is applicable to ferromanganese, ferro- 
vanadium, ferrochrome, and ferrosilicon. Certain aUoys are, how¬ 
ever, incompletely attacked, but the addition of sulphuric, hydro¬ 
chloric, or nitric acid to the phosphoric acid is of no advantage. 
The presence of hydrofluoric acid enables the method to be applied 
satisfactorily to ferrosilicons containing not more than 60—65% 
of silicon. The addition of metallic catalysts, such as platinum or 
mercury, does not yield satisfactory results. H. W. 

A New Method for Determining the Volatile Matter yielded 
by Coals up to Various Temperatures. William Arthur 
Bohe and Leonard Silver (T., 1921,119, 1145—1152). 

Volumetric Estimation of Potassium. St. Minovici and 
C. Kollo {Bui, Soc. Chim. Rorndnia^ 1921, 3, 17—25).—^About 
0*25 gram of the potassium salt is dissolved in 5 c.c. of water, 
0*5 gram of sodium hydrogen tartrate is added, and the mixture 
is stirred occasionally during one hour. Five c.c. of 5% tartaric 
acid solution saturated with potassium hydrogen tartrate are then 
added; the precipitated potassium hydrogen tartrate is collected 
on a filter, washed with the tartaric acid solution (about 20 c.c.), 
then with 40 c.c. of alcohol, and, finally, with 50 c.c. of a mixture 
of equal volumes of alcohol and ether. The precipitate may be 
dried and weighed, or it may be dissolved and titrated in the usual 
way. W. P, S. 

Detection and Estimation of Potassium as Picrate. St. 

Minovici and Al. Ionescu {Bui, Soc, Chim, Romdnia, 1921, 3, 
25—^33).—The reagent used is a saturated solution of picric acid 
in 95% alcohol containing 5% of glycerol. A drop of this reagent 
yields characteristic crystals of potassium picrate when added to 
a drop of a solution containing a potassium salt. Ammonium and 
sodium salts do not yield crystals, but small crystals may, however, 
appear at the edge of the drop where more rapid evaporation 
occurs. When applied as a microchemical test, the limit of sensitive¬ 
ness is about 0*01 mg. of potassium. To estimate potassium, the 
potassium picrate precipitate may be collected, washed with ether, 
dried under reduced pressure, and weighed, or the precipitate may 
be dissolved and titrated with quinine hydrogen sulphate solution; 
in very dilute sulphuric acid solution quinine sulphate precipitates 
picric acid completely. W. r. S. 
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1708 of B^o^osphorous Acid in Gravimetric Anal3r0i8. 
Eatimation of Silver and its Separation from Lead and other 
Metals. L. Moser and Th, Kittl (Zeitsch, anal, Chem., 1921, 
60, 145—161).—The boiling solution of silver nitrate is treated 
with an excess of hypophosphorous acid and, .when the black 
precipitate of silver has coagulated it is collected, washed with 
hot water, dried, and weighed. The authors find that the use of 
hot water for washing the precipitate does not cause the latter to 
pass through the filter as stated by Mawrow and Mollow (A., 1909, 
ii, 183). The silver nitrate solution must be neutral and the con¬ 
centration not more than N(20, otherwise hypophosphorous acid 
is occluded by the precipitate. The separation of silv(T from lead, 
zinc, cadmium, etc., depends on the solubility of the hypophosphites 
of these metals in hot water. W. P. S. 

Separation and Estimation of the Alkaline-earth Metals. 

(Mlle) Virginie Tbodossitj {Bui. Soc, Ohim. Romdnia, 1921, 3, 
34—40; compare this vol., i, 640 ).—K solution oontaining calcium, 
strontium, and barium salts is heated with sulphuric acid, cooled, 
mixed with twice its volume of alcohol, and, after four hours, the 
supernatant liquid is decanted through a filter. The precipitate 
containing the mixed sulphates is then treated with a few drops 
of* ammonia to neutralise the remaining sulphuric acid and am¬ 
monium citrate solution is added; the latter dissolves the calcium 
sulphate and, after three hours, the solution is separated by 
filtration from the insoluble strontium and barium sulphates and 
the calcium estimated in the filtrate. The barium and strontium 
sulphates are then ignited, boiled with ammonium carbonate 
solution, the strontium carbonate is dissolved by the addition of 
hydrochloric acid, and the solution separated from the insoluble 
barium sulphate. The ammonium citrate solution is prepared by 
dissolving 42 grams of citric acid in water, neutralising the solution 
with ammonia, and diluting it to 1 litre. W. P. S. 

Gravimetric Analysis. XVU. Estimation of Zinc. L. W. 

Winkler {Zeitsch. angew. Chem., 1921, 34, 236—^236).—^In the 
absence of potassium salts, zinc may be estimated by precipitating 
it as ammonium zinc phosphate. The zinc solution, measuring 
100 c.c, and containing about 0*1 gram of zinc, is treated with 
2 grams of ammonium chloride, boiled, and 10 c.c. of 20% diam¬ 
monium hydrogen phosphate solution are added. After eighteen 
hours, the precipitate is collected, washed with 60 c.c. of water 
saturated previously with ammonium zinc phosphate, dried at 130®, 
and weighed, or the precipitate may be ignited and weighed as 
zinc pyrophosphate. For a weight of about 0*3 gram of precipitate, 
a correction of +0*3 mg. is made for the dried precipitate, and of 
+0*9 mg. in the case of the ignited precipitate. W. P. S. 

Estimation of Mercury in its Ores. A. Heinzelmann (Chem. 
Zeit, 1921, 45, 667—668).—^The finely-pulverised ore is placed in 
a thin-walled tube, 170 mm. X17 mm. diam., and mixed with an 
equal amount of lime; a layer of lime and a small quantity of 
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long-fibre asbestos are placed above the mixture. In presence of 
much sulphur, iron filings must be added. The tube is loosely 
clamped in an almost horizontal position, and the mixture is heated 
for two to three minutes over a small flame, and then strongly for 
ten minutes, the tube being rotated at intervals. The portion of 
the tube containing the sublimed mercury is cut off, the mercury 
is dissolved in nitric acid (d 1*48—1*50), a few drops of iV'/lO-potass- 
ium permanganate are added, and the solution is titrated with 
iV^/20-potassium thiocyanate solution. W. J. W. 

Volumetric Estimation of Aluminium in its Salts. Alfred 
Tingle (J, Ind. Eng. Chem., 1921, 13, 420—422).—Comparison 
of methods for the estimation of aluminium by titrating its salt in 
solution with sodium hydroxide solution, using phenolphthalein as 
indicator, showed that two only are trustworthy. In the first, the 
aluminium sulphate solution is boiled and titrated with A/2-sodium 
hydroxide solution until the pink colour of the indicator persists 
after boiling for one minute. The second method is similar except 
that the aluminium sulphate solution is treated with an excess of 
barium chloride before being titrated; this method has some slight 
advantage over the first, particularly if iron salts are present, as 
the colour of the iron is masked by the barium sulphate. W. P. S. 

Oxidimetric Estimation of Manganese in Hydrofluoric 
Acid Solution. Josef Holltjta and Josef Obrist (Monatsh., 
1921, 41, 555—571).—^Manganese can be estimated in accordance 
with the equation: MnO/+4Mn**+8H*=5Mn***+4H20 under the 
following conditions. The neutral or faintly acid solution of the 
manganous salt, which must not contain more than 0*2 gram Mn, 
is placed in a 850—1000 c.c. Erlenmeyer flask and diluted to 
300 c.c.; after addition of sulphuric acid (1:7, 5—10 c.c.) and 
ammonium fluoride (5 grams), the cold solution is titrated with 
A/lO-permanganate. The greater part of the latter is immediately 
decolorised, but sooner or later, in accordance with the amount of 
manganese present, the liquid becomes reddish-yellow. The end¬ 
point is fixed by observation of the absorption spectrum of the 
solution with a pocket spectroscope, a matt 50 c.p. metallic filament 
lamp being used as source of illumination. The titration is con¬ 
sidered to be finished when the bands at 547*3 and 525*6/i,/Lt persist 
for more than five minutes. An excess of fluorine ions, low hydro- 
gen-ion concentration, low temperature, and considerable dilution 
are essential. The presence of ferric iron in large amount, of 
chlorine, and of nitrate ions causes no disturbance. If the titre of 
the permanganate is estimated by the fluoride method, the results 
are as accurate as those of the best volumetric methods described 
hitherto. H. W. 

Approximate Estimation of Iron and Manganese in Syste¬ 
matic Qualitative Analysis. L. J. Curtman and N. H. Hecht 
{Ohem, News, 1921, 122, 254— 255). — A hydrochloric acid solution 
containing iron, aluminium, chromium, manganese, and zinc is 
boiled with the addition of sodium hydroxide and sodium peroxide, 
the precipitated ferric hydroxide, etc., is collected, dissolved in 
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dilute hydrochloric acid, potassium thiocyanate is added, and the 
mixture titrated with standardised stannous chloride solution. To 
estimate the manganese, another portion of the original hydro¬ 
chloric acid solution is treated as described with sodium hydroxide 
and peroxide, the precipitate collected, washed until free from 
chlorides, dissolved in nitric acid, the manganese oxidised by sodium 
bismuthate under the usual conditions, and the resulting per¬ 
manganate titrated with standardised hydrogen peroxide solution. 

W. P. S. 

Reductions with Zinc and Cadmium in Volumetric Analysis. 

W. D. Treadwell {Hdv. Chim, Acta, 1921, 4, 551—565).—^The 
rapid reduction of solutions of ferric salts by finely-divided zinc 
only occurs in solutions which are but slightly acid, and the danger 
is then present that a portion of the iron may be deposited on the 
zinc; in addition, it is difficult to devise a satisfactory correction 
for the iron present as impurity in the zinc. These disadvantages 
can be circumvented by substituting cadmium for zinc, the metal 
being obtained in a sufficiently ffiiely-divided and non-spongy 
condition by the electrolysis of concentrated cadmium sulphate 
solution acidified with sulphuric acid between platinum electrodes; 
the size of the particles can readily be controlled by altering the 
current density. Reduction of the ferric sulphate solution occurs 
very rapidly and without noticeable evolution of hydrogen. The 
degree of acidity of the solution has no effect on the reaction. 
The method is well adapted to the estimation of very small 
quantities of iron. 

[With A. Rheiner.] —Quadrivalent titanium is also quantitatively 
reduced by finely-divided cadmium. Titanium and iron may be 
estimated simultaneously by complete reduction, followed by 
titration with standard potassium permanganate; the end-points 
are conveniently determined electrometrically, or, if this method 
is not available, by use of potassium thiocyanate as outside indicator. 
In like manner, molybdenum trioxide is quantitatively reduced to 
the sesquioxide. Ammonium vanadate is uniformly reduced to the 
stage ¥ 302 * 046 ; possibly the slight divergence from the bivalent 
stage is due to reoxidation. The experiments are best per¬ 
formed by running the reduced solution directly into an excess of 
standard permanganate and titrating the latter with oxalic acid. 
Uranyl sulphate is likewise smoothly reduced, and the concordance 
of the results makes it probable that the action proceeds exactly 
to the uranous stage, but this matter is one for further examination. 

H. W. 

A Micro-method for the Estimation of Iron in Organic 
Combination. Maurice Nicloux and Georges Welter (Bull, 
Soc, Chim, Biol,, 1921, 3, 170—173).—The method depends on 
the conversion of the iron into ferric oxide by ignition of the organic 
compound, and the subsequent reduction of the oxide to metallic 
iron by heating in a current of hydrogen; the loss of weight on 
reduction is taken as a measure 01 the iron present. The method 
is only applicable to pure compounds. C. R. H. 
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Um of Cupferron [Axmno3aium Salt of Nitrosophenyl" 
hydroxylamina] in the Separation of Zirconium from Uran¬ 
ium. A. Anobtletti (Oazzetta, 1921, 51, i, 285—288).—In 
estimating ziroonium and uranium present together, the former may 
be precipitated by means of cupferron in an acid medium, the 
uranium being subsequently precipitated by excess of ammonia 
solution as ammonium uranate, which is calcined in a current of 
hydrogen and weighed as UO 2 ; the small proportion of cupferron 
left in the filtrate does not interfere with the precipitation of the 
uranium. T. H. P. 

Quantitative Separation of Arsenic, Antimony, and Tin. 
Fbibdbich L. Hahn and Peter Philippi (Zeitsch, anorg, Chem,, 
1921, 116, 201—205).—^The method devised by Hahn (A., 1916, 
ii, 266) for the detection and qualitative separation of these elements 
can be used for their estimation. The precipitated sodium pyro- 
antimonate adheres obstinately to the sides of the vessel and 
cannot therefore be weighed directly. The method adopted is as 
follows. After the sulphide solution has been completely oxidised 
with hydrogen peroxide, 80% alcohol equal to one-third of the 
volume of the solution is added, and after twenty-four hours the 
solution is filtered. The precipitate is washed with alcohol of 
increasing strength containing a little sodium carbonate, then 
dissolved in dilute hydrochloric acid containing tartaric acid, and 
transferred to the vessel in which it was precipitated, to dissolve 
the portion adhering to the vessel. The antimony can then be 
estimated by precipitation as sulphide. From the filtrate after 
evaporation of the alcohol, the tin is precipitated by addition of 
ammonium nitrate and weighed as Sn 02 , and the arsenic finally 
determined by precipitation as magnesium ammonium arsenate. 
[Compare J. Soc, Chem, Ind., 1921, Aug.] E. H. R. 

Estimation of Glycerol in Wine by Conversion into Acr- 
aldehyde by means of Boric Acid. A. Heidusohea and F. 
Englbbt {Zeitsch, anal, Chem,, 1921, 60, 161—166).—^The extract 
from 100 c.o. of wine is transferred to a small retort with 15 c.c. of 
water, evaporated to a volume of about 2 c.c., 1 gram of boric 
acid is added, and the heating continued until all water has been 
expelled. The retort is then connected with receivers containing 
ammonia and cooled in an ice and salt mixture, and the temperature 
is raised to 320^, a current of air being passed into the tubulus of 
the retort. After forty-five minutes, the receivers are disconnected, 
their contents mixed, 5 c.c. of A^/lO-silver nitrate solution are 
added, the mixture heated for about twenty minutes, and filtered. 
Hie excess of silver nitrate is titrated in the filtrate. The amount 
of glycerol corresponding with the volume of silver nitrate solution 
reduced is found by reference to a table, W. P. S. 

QuanUtativB Test of tbe Thermal Stability of Glyceijl 
Nitrate Explosives. M. Ta li a n i (Oazzetta, 1921, 51, i, 184^ 
193). —^The authorjdescribes an apparatus and method for following 
the gnklual increase of the pressure developed when an explosive 
is maintained in a closed space at a constant temperature; glyceryl 



ANALTTIOAL OFBMISTRY. 


ii. 526 


nitrate and explosives derived from it are kept at 120® and cellulose 
nitrates at 135®* For a number of explosives the pressure-time 
curves have been traced, the results showing that these curves 
serve to characterise the different explosives with nitric esters as 
bases. [Compare J, Soc. Chem. Ind,, 1921, Aug.] T. H. P. 

Generalisation of Salkowski’s, Lieberxnann*s, and SchifE’s 
Reactions [for Cholesterol]. Galaviellb, Fortes, and Cristol 
{BvlL soc, SCI, medit bioL Montpelier, 1921, 2, 129—132; from 
Physiol, Abstr,, 1921,6,238—239).—^In their work on the elimination 
of terpenes, the authors found that the above reactions for cholesterol 
sometimes give the same colour with these substances, but in other 
cases they are different. Schiff’s reaction (solution in nitric acid, 
careful evaporation, and addition of ammonia) gives a yellow 
coloration with the acid and red with ammonia. This occurs with 
cholesterol and all terpenes examined, except menthol; in that 
case ammonia only deepens the yellow. The material, when 
simply touched with sulphuric acid, gives red with cholesterol, 
terpene, Borneo, sassafras, and buchu camphors, and terebenthene; 
yellow with Japanese camphor and synthetic camphor; brown with 
menthol. Salkowski’s reaction (addition of sulphuric acid with 
agitation to a solution in chloroform) gives a red in the chloroform 
and green fluorescence in the acid with cholesterol; with terpene, 
the chloroform is not coloured and the acid is orange-red; with 
Japanese and synthetic camphor, the chloroform shows a yellow 
fluorescence and the acid is golden-yellow; with Borneo camphor 
and terebenthene, the chloroform is yellow and the acid orange- 
red; with sassafras-camphor, the chloroform is faint yellow and 
the acid cherry-red; with buchu-camphor the same occurs, except 
that the chloroform is only fluorescent; with menthol, the chloro¬ 
form becomes cloudy and the acid orange. In Liebermann’s 
reaction (addition of acetic anhydride and sulphuric acid to the solu¬ 
tion in chloroform) cholesterol gives blue; terpene an evanescent 
yellow; Japan and synthetic camphor nil; Borneo camphor, buchu- 
camphor, and terebenthene reddish-brown; sassafras-camphor gold; 
and menthol cherry-red. E. S. 

An Improved Form of Barfoed's Reagent. H. E. Boaf 
(Proc, Physiol, Soc,, 1920, J, Physiol,, 1921, 54, lx—^Ixi; from 
Physiol, Abstr,, 1921, 6, 170).—^The most satisfactory reagent was 
found to be : copper acetate, 50 grams; sodium acetate, 50 grams; 
glacial acetic acid, 5 c.c.; water to 1000 c.o. With this reagent a 
reduction is obtained with 0*1% dextrose solution on merely heating 
to the boiling point, whilst 1% solutions of pure specimens of maltose 
or lactose do not show reduction under similar conditions. E. S. 

Estimation of Dextrose in Glucosides. Al. Ionescu (Bull. 
Soc, Chim, Bomdnia, 1921, 3, 6—9).—^A volumetric method, using 
ferricyanide, described recently by the author (this vol., ii, 220) 
may be applied to the estimation of dextrose resulting from the 
hydrolysis of certain glucosides. In the case of amygdalin, the 
hydrocyanic acid and benzaldehyde formed during the hydrolysis 
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must be expelled by heatm*? the solution before the sugar is 
estimated. W. P. S. 

A New Reagent for the Estimation of Sugar in Urine. 

J. B. Sumner {Ftoc, Amer. Soc. Biol. Chem.y J. Bid. Chem., 1921, 
46, xxi; from Physiol. Ahstr., 1921, 6, 170).—4 : 6-Dinitroguaiacol 
is reduced to the intensely-coloured 4-nitro-6-aminoguaiacol when 
heated with solutions of dextrose in the presence of sodium car¬ 
bonate. The reaction is quantitative, and lends itself to the 
colorimetric estimation of dextrose. The new reagent is not 
reduced by other urinary constituents. E. S. 

Estimation of Dextrose, Laevulose, Sucrose, and Dextrin 
in the Presence of Each Other. A. Behrb {Zeitsch. Nahr.- 
Genussm., 1921, 41, 226—230).—^The dextrose is estimated iodo- 
metrically by the method described by Willstatter and Schudel 
(A., 1918, ii, 337); if the estimation is repeated after a portion of 
the sample has been heated with hydrochloric acid to invert the 
sucrose, the difference between the two estimations gives the 
amount of dextrose formed from the sucrose, and the quantity of 
the latter may be calculated. The method may also be used for 
the estimation of dextrose and dextrin in commercial “ starch 
syrup,” the additional quantity of dextrose found after the sample 
has been heated with hydrochloric acid for three hours being a 
measure of the dextrin. The authors have not yet determined 
the effect on the results due to the maltose which is present in 
“ starch syrup.” Laevulose may be estimated in a mixture of sugars 
by determining the cupric-reducing power after the dextrose has 
been oxidised by iodine in alkaline solution and the resulting 
gluconic acid removed by treatment with lead acetate. W. P. S. 

The Official Method for the Estimation of Hydrocyanic 
Acid. C. E. Corpield and C. J. Eastland (Pharm. J., 1921, 106, 
482—483).—Excess of ammonia interferes with the estimation of 
hydrocyanic acid by the method described in the British Phar¬ 
macopoeia, the error increasing with increased concentration of 
the ammonia. Increase in the amount of potassium iodide used 
has no effect until the quantity added exceeds 10 c.c. W. P. S. 

Estimation of Lecithin. J. L. B. van deb Marck {Pharm., 
Weekhlad, 1921, 58, 989—992),—The estimation of phosphate in 
lecithin by the molybdate method is tedious and apt to give erroneous 
results. The author recommends precipitation as magnesium 
ammonium phosphate, after the customary removal of organic 
matter by means of nitric and sulphuric acids. Some doubt exists 
as to the correctness of the formula C 42 Hg 409 NP for lecithin and 
the purity of samples cannot therefore be determined from the 
ratio : W. J. W. 

Estimation of Formaldehyde. C. Kollo and 0. Lascar 
(Bid. Soc. Chim, BomAnia, 1921, 3, 3—6).—^A modification of 
Legkr’s method is described in wMch the hexamethylenetetramine 
formed is precipitated by the addition of an excess of picric acid, 
the precipitate removed by filtration, and the excess of picric acid 
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then titrated. Ten o.o. of a solution containing about 1 gram of 
formaldehyde are treated with 6 c.c. of ammonia, (d 0*9^), and, 
after thirty minutes, the mixture is heated at 60® imtil the excess 
of ammonia has been expelled. The mixture is then cooled, 
treated with 60 c.c. of J7^/20-picric acid solution, diluted to 100 c.c., 
filtered after thirty minutes, and 50 c.c. of the filtrate are titrated 
with ^/10-sodium hydroxide solution, methyl-red being used as 
indicator. Each c.c. of iV^/20-picric acid solution is equivalent to 
0*009 gram of formaldehyde. W. P. S. 

Titration of certain Alkaloids. Norman Evsrs {Pharm, 
e/., 1921, 106, 470—472).—^Bromophenol-blue is the most suitable 
indicator for use in the titration of morphine, atropine, and normal 
quinine salts, and methyl-red in the titration of quinine hydrogen 
salts. . W. P. S. 

Analysis of Theobromine Sodium Salicylate. C. T. Bennett 
and E. B. Windle (Pharm. J,^ 1921, 106, 472)^^—The following 
modification of the British Pharmacopoeia method is recommended : 
Two grams of the dried salt are dissolved in 10 c.c. of water and 
the solution is titrated with ^/1-hydrochloric acid, using phenol- 
phthalein as indicator; not more than 5*5 c.c. of the acid should 
bo required. The solution should now be slightly alkaline in 
reaction towards litmus; if not, a drop of dilute ammonia is added. 
After three hours, the precipitated theobromine is collected, washed 
with four quantities of 5 c.c. each of cold water, dried at 100®, and 
weighed; 0*13 gram is added to the weight found. The filtrate 
from the theobromine precipitate is treated with 5.5 c.c. of JV/l-hy- 
drochloric acid and extracted with four quantities of 10 c.c. of 
ether. The ethereal solution is washed with 10 c.c. of cold water, 
50 c.c. of water are then added, and the salicylic acid is titrated 
with A^/l-sodium hydroxide solution, using phenolphthalein as 
indicator. W. P. S. 

Potassium-Zinc Ferrocyanide as a Precipitant for Urines. 
Its Application to the Separation and Estimation of Uric 
Acid and Xanthine Bases. ThiIiby (J. Pharm. Chim., 1921, 23, 
494—503).—Two hundred c.c. of the urine are treated with 25 c.c. 
of a mixture of equal volumes of A/^/lO-silver nitrate solution and 
a solution containing 150 grams of ammonium chloride and 100 
grams of ma^esium chloride per litre of ammonia, d 0*922; the 
treated urine is then filtered, and to 100 c.c. of the filtrate are added 
10 c.c. of alkaline /10-potassium cyanide solution and 20 drops 
of 10% potassium iodide solution containing 2% of ammonia, and 
the solution is titrated with j^/lO-silver nitrate solution until a 
persistent turbidity is obtained. The number of c.c. of A^/lO-silver 
nitrate solution used for the titration is multiplied by 0*21 to 
obtain the sum of the uric acid and xanthine bases (in terms of 
uric acid) expressed as grams per litre of urine. Another portion 
of 200 c.c. of the urine is treated with 20 o.o. of 16% potassium 
ferrocyanide solution and 20 o.o. of 11*2% zinc acetate solution; 
this precipitates the xanthine bases, ana, after the mixture has 
been filtered, the uric acid alone is estimated in 110 c.c. of the 
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filtrate as described above. The difference between the two 
estimations gives the xanthine bases in terms of uric acid. 

W. P. S. 

Detection of Fluorescein in Very Dilute Solutions. Maurice 
Lombard {Bvll 8oc. chim., 1921, [iv], 29, 462—464).—To 30 c.c. 
of the solution a few drops of dilute sulphuric or hydrochloric 
acid, free from chlorine, are added, and then the solution is shaken 
with a small amount of ether. When the ether has separated, 
the ethereal layer being about 3 mm. thick, a few drops of aqueous 
ammonia are added and the tube is gently shaken round. The 
ethereal layer becomes green if fluorescein is present in the 
original solution, and the green colour passes gradually into the 
aqueous layer underneath. By this method it is possible to detect 
fluorescein at a dilution of 1 in 200,000,000. By using 200 c.c. of 
solution and slightly modifying the process by making a double 
ethereal extraction, it is possible to make the test sensitive at a 
dilution of 1 in 500,000,000. If an emulsion forms, tending to 
prevent the separation of the ethereal layer, one drop of alcohol is 
added. W. G. 

Characterisation of Amylase Solutions. H. von Euler and 
Olof Svanberg {Zeitsch. physiol, chem., 1921, 112, 193—230).— 
The authors introduce a new and more absolute measure 8f for 
the activity of amylase preparations, analogous to that (//) pre¬ 
viously recommended by them for invertase preparations (Zeitsch. 
physiol. Ghem., 1919, 106, 201). 

Sf=Kx maltose (in grams)/enzyme preparation (in grams) 
where K is the constant of the unimolecular reaction according to 
which the first major portion of the hydrolysis proceeds and the 
maximum amount of maltose which can be formed. By calculation 
it is found : 1000 Lintner units=26 8f; 1000 units of the “ new 
scale” of Sherman and collaborators (A., 1910, ii, 1012; 1915, i, 
183)=38*5 8f. It is suggested that the reaction constant should 
be measured at 37° with soluble, previously boiled starch, prepared 
according to Lintner, in a concentration of 0*72—2*8% and with 
enzyme concentrations which under these conditions give a constant 
between 0*004 and 0*08. The optimum should be secured, 
which the authors find to be =5. The paper contains a review of 
the earlier literature. G. B. 

Exact Demonstration of Tyrosinase. The Tyrosinase 
Reaction. Hugo Habhn (Fermentforsch.y 1921, 4 , 302—315. 
Compare A., 1920, i, 777).—^The presence of tjnrosinase is best 
proved by the action of a-tyrosinase, after separation and activation 
with different neutral salts, on solutions of tyrosine. Char€lcteristic 
colour reactions are obtained which differ with the particular salt 
used. By this method, the similarity of the tyrosinase in potatoes, 
red mushrooms, and meal-worms is established. The function of 
the salt is twofold: it first activates the a-tyrosinase and finally 
precipitates the colloidal melanin. E. S. 
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Refraction of Light of Non-associated Liipiids. W. Herz 
(Zeitsch, Elektrochem,^ 1921, 27, 323—324).—theoretical paper 
in which it is shown that the value of the refractive index and the 
molecular refraction of non-associated liquids may be approxim¬ 
ately calculated from the density at any given temperature and 
the critical density together with the latent heat of vaporisation 
and the ebuUioscopio constant. The formulae JfjR=l*8!r,/d^, 
and MR^^-^CjdcTs represent the relationships, and in most 
cases give values of MR which are in keeping with known data 
for non-associated liquids. The refractive index of all non-associated 
liquids at the critical point has the value 1-126. J. F. S. 

Theory of Molecular Refractions. II. Free and Activated 
Valencies. Gervaisb Le Bas (Chem. News, 1921, 123, 56—58; 
see this vol., ii, 361).—^From a consideration of molecular refrac¬ 
tions the existence of free valencies of carbon, sulphur, and nitrogen 
in unsaturated compounds is inferred. The common cause of the 
regularities observed is supposed to be the existence of displaced 
electrons in the unsaturation centres. Further cases of negative 
anomalies are cited. J. R. P. 

Critical Potentials and the Bstnd Spectra of Nitrogen. 

Leon Bloch and Eugene Bloch {Compt, rend,, 1921, 173, 225— 
227; cf. A., 1920, ii, 402).—^It has been shown (loc, ciL) that 
the positive band spectrum of nitrogen appears at a potential 
of about 12 volts. Using a modified form of apparatus, it is now 
shown that the negative band spectrum appears suddenly at a 
well-defined critical potential of 21-5±0-5 volts. W. G. 

A New Spectrum of Caesium. L. Dunoyer (Compt. rend., 
1921, 173, 350—352).—By exciting the luminosity of caesium 
vapour by electromagnetic induction, the author has obtained a 
spectrum showing six hundred and thirty rays between A=2250 
and 6300. The spectrum varies somewhat with the pressure of 
the vapour. The principal rays are tabulated. W. G. 

Spectra of the Alkaline-earth Fluorides and their Relation 
to each other. Snehamoy Datta (Proc. Roy. 8oc., 1921, [A], 
99, 436—455).—^The band spectra of the fluorides of magnesium, 
calcium, strontium, and barium have been photographed and 
measured. The measurements were made in the second order 
spectrum, using a grating of 10 ft. radius and 15,000 lines to the 
inch. The compounds were introduced along with sodium carbon¬ 
ate into a carbon arc of 110 volts and the edge of the arc was photo¬ 
graphed. Nine series of bands have been found in the spectrum 
of magnesium fluoride. Four new series have been found for 
calcium fluoride in the ultra-violet, and additional heads recorded 
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in some of the series in the visible region. Four new series have 
been found in the ultra-violet for strontium fluoride, and a very 
weak one in the red. Series designated and attri¬ 

buted by Leopold (Zeitach, Wi88» Ph<)tochem»i 1913, 11, 106, 137) 
to strontium fluoride, and the same series termed F^y F^ by 
George (A., 1913, ii, 646), and attributed to barium fluoride, are 
really due to calcium fluoride, and are now termed jBg, 
and B^”. The homologous series of the alkaline-earth fluorides 
have been connected by empirical equations, using the constants 
of the series and the molecular weights or the molecular numbers of 
the respective compounds. An explanation is given of the appear¬ 
ance of a “ tail in some of the bands, starting with their series 
equations. It is also shown that the difference in wave numbers 
of the heads and tails of the similar series is constant for the same 
compound, but varies from one to another in a definite way. 

J. F. S. 

Infra-red Spectra of Isotopes. F. W. Loomis {A8trophy8, J., 
1920, 52, 248—25G ).—'No satisfactory explanation has been given 
of the magnitude of the differences observed in the spectra of lead 
isotopes. Much larger effects should be expected for any vibration 
in which two atoms or nuclei, instead of one atom and an electron, 
are the principal masses concerned. The infra-red absorption bands 
of hydrogen chloride and hydrogen bromide would, in view of the 
complex nature of chlorine and bromine, be expected to be doublets 
due to isotopes. Further, there is little doubt that the central 
frequency of the “ fundamentalband (at 3-46 fi for hydrogen 
chloride and 3*91 /x for hydrogen bromide) is the frequency of 
vibration of the charged halogen atom and the hydrogen nucleus 
along their line of centres. It is now shown that the frequencies 
of the doublets due to isotopes should be approximately proportional 
to V (mi+ma)/miWi 2 , where is the mass of the hydrogen nucleus 
and mg that of the charged halogen atom; hence the band lines 
due to and should differ by 1/1330, and those due 

to and HBr®^’ should differ by 1/6478. Examination of 

the absorption spectra of hydrogen chloride, bromide, and fluoride 
shows that each rotational quantum line in the first harmonic of 
the hydrogen chloride spectrum has on the long-wave side a satellite 
of less intensity, separated from it by an average measured interval 
of 14A, or 4*5 wave numbers, which agrees with the calculated 
value of 4*3 wave numbers. These satellites are the predicted 
lines due to the heavier isotope. Fluorine has been shown to be 
pure, and the absorption spectrum of hydrogen fluoride accordingly 
consists of single lines. In the case of hydrogen bromide, the 
computed separations are smaller than for the harmonic of hydrogen 
chloride, and the lines of separate isotopes have not been resolved. 

Chemical Abstracts. 

Chromogenetic Properties of Sulphur and certain other 
Elements. Oliver C. M. Davis and Frederic William Rixoh 
(PAtJ. Mag., 1921, [vi], 42, 259—^262).—It would seem that the 
colour of a combination of two elements, in addition to the deter- 
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mining effect of the nature of the elements themselves, may possibly 
in a measure be associated with the energy of combination, and 
more particularly with that energy left unabsorbed from the gross 
energy of the system, which may be termed the residual energy. 

J. R. P. 

Rotatory Power in Crystalline Media. Louis Longchambon 
(Compt. rend.y 1921, 173, 89—^91).—A considerable number of 
substances optically active in solution showed, without exception, 
rotatory power in the crystalline state in the direction of their 
optical axes. It is considered that the rotatory power may be 
divided into molecular and structural components. Twelve com¬ 
pounds not optically active in solution were found to show this 
rotatory power of structure in crystalline form. The rotatory power 
of structure is a consequence of crystalline dissymmetry. W. G. 

The Difiraction of X-Rays by Liquids. A. Debiebne (Compt. 
rend., 1921, 173, 140—142).—When a narrow bundle of Z-rays 
passes through a liquid layer sufficiently thick for an important part 
of the radiation to be absorbed, there is obtained on a photographic 
plate an aureole with a dark central region, and in some cases two 
such rings are shown. The phenomenon is analogous to that pro¬ 
duced with crystals in a confused mass or in powder. The hypo¬ 
thesis put forward in explanation is that each radiation is dispersed 
as from an interior cone, where'the intensity is greatest, and a 
heterogeneous bundle of rays will give a series of rings the diameter 
of which will increase with the wave-length. The centres of 
diffraction in liquids may be considered as constituted by the mole¬ 
cules, the mutual distances of which undergo only slight variations 
by thermal agitation, or by particularly active atoms contained in 
these molecules. W. G. 

Rontgen Spectrographic InvestigatiouB of Organic Sub¬ 
stances of High Molecular Weight. R. 0. Herzog and W. 
Jancke (Zeitsch. angew. Chem., 1921, 34, 385—387).—The difficulties 
of interpreting the Debye-Scherrer diagrams can be overcome to 
some extent if the crystals are arranged in the direction of a main 
axis, whereas the other axes are disposed indiscriminately; instead 
of concentric rings, a two- or four-point system is thus obtained. 
The necessary arrangement can be secured by the use of currents 
of fluid, of strong electric or magnetic fields, or by pressure, although 
the latter method is not invariably successful even when very high 
pressures are used. 

The general result of the application of Rontgen diagrams to 
a large number of organic compounds is that which would be 
expected from experience in chemical crystallography. Thus, the 
members of the fatty acid series are divisible into two groups con¬ 
taining odd and even numbers of carbon atoms, and here, as in 
the case of the melting points, the initial memberi^ of the series 
behave abnormally. In some instances, saturated End unsatur¬ 
ated compounds (fatty and oleic acids, succinic, maleic, and acetyl- 
enedicarboxylic acids) exhibit remarkable similarities, whereas in 
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others (P-phenylpropionio and cinnamic acids, hydrazobenzene and 
azobenzene) the differences are so marked that they can scarcely 
be attributed solely to the absence of hydrogen atoms. 

The applicability of the R 5 ntgen diagrams to the elucidation of 
constitutional problems is particularly illustrated in the instance 
of cellulose. The dimensions of the elementary body are found to be, 
7-9: 8-45: 10-2 xlO-« cm. and the volume 680xl0-24(±2%) c.c. 
Since, however, F==l*64x (where Jf=molecular weight, 

n=the number of molecules in the elemental^ body, F=its volume 
in C.C., and s=the density of the crystal) it follows that n=4*03. 
In other words, the elementary body of cellulose contains four 
dextrose residues. Since, however, the symmetry of the elementary 
body is not less than monoclinic and also the molecule does not 
contain pre-formed Z-dextrose, it follows that the elementary body 
is composed of two equal fundamental portions, each containing 
two dextrose residues. Since, according to Freudenberg, cellulose 
is composed to the extent of 35—60% of cellobiose, a residue of 
the latter must be present in each fundamental portion and cellu¬ 
lose must be entirely built up of cellobiose residues. Assuming 
that the geometrical demands of the theory of crystalline structure 
must be fulfilled, the cellobiose residues must be linked in one of 
the following ways, ( 1 ) as a chain of dextrose residues, 

... C~CgHjo 04 "’ 0 ~C| 5 HjQ 04 ~ 0 ”CeHjQ 04 .. ., 

these being composed of four links and not containing preformed 
cellobiose, ( 2 ) as rings of the type, 

9 eHioOrO-CeH„Or 9 

O-O^HioCe-O-O^HioCe' 

or (3) as internal anhydrides of cellobiose, ^(CigHgoOio)- H. W. 

The Fine Structure of the X-Ray Series. D. Coster (Compt. 
rend,, 1921, 173, 77—79).—The author has remeasured the L 
spectra of the elements from tantalum to uranium. He concludes 
that the two lines yg 73 ^^e really three. There are two lines 
72 and 73 which have an almost constant difference in wave-length 
from tantalum to uranium, and almost the same intensity. In 
addition, there is a line which forms a doublet L with Pg. It 
crosses the line in platinum and gold and the line 73 in lead and 
bismuth. The difference in wave-length y^ — 7 ^ is constant from 
tantalum to uranium. These three lines were separated in four 
elements, tantalum, tungsten, thallium, and uranium. In addition, 
the probable existence of two new lines p^ and p^^ has been shown. 
Lines such that their frequency is the sum of the frequencies of 
two other lines apparently do not exist. W. G. 

The Distribution of the Electrons in the Heavy Atoms. 

A. Dauvillibb and L. be Broglie (Compt, rend., 1921, 173, 
137 ;139). A. further discussion of the authors’ own work (this 
voL, ii, 421, 475) and that of Coster (preceding abstract) in which 
the slight difference between their scheme for the distribution of 
energy in the heavy atoms and that of Bohr is explained. 

W. G. 
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Disappearance of Gas in the Electric Discharge. 111. 

Thb Hbseabch Staff of the General Electric Co., London 
{Phil. Mag.^ 1921, [vi], 42, 227—246).—summary of previous 
communications (see A., 1920, ii, 730; this vol., ii, 369), with some 
new experiments and a theoretical discussion of the results. Except 
in hyckogen, absorption of gas occurs only if there is a glow dis¬ 
charge, and is closely associated with the ionisation of the gas 
absorbed. If the area of the electrodes is small compared with the 
walls of the discharge tube, the latter may act as a third electrode, 
receiving positive ions, the charge on which is neutralised by elec¬ 
trons from the cathode. The reaction 2C0=C02+C, which plays 
a predominant part in the absorption of carbon monoxide, occurs 
by collision of a positive carbon monoxide ion with a neutral carbon 
monoxide molecule, and under ideal conditions the current appears 
to be carried by a “ semi-valent ’’ ion. Usually this simple relation 
is obscured by the reversibility of the reaction, recombination of 
ions, and arrival of positive ions at the cathode. ^Similar difficulties 
may have rendered illusory most of the cases previously recorded of 
the apparent exhibition of Faraday’s law in gases. Preliminary 
experiments with nitrogen indicate an absorption proportional to 
ionisation, but the reactions involved are more complex. The 
“ clean-up ” of hydrogen seems entirely independent of ionisation. 
A luminous discharge may be obtained, showing the many-lined 
spectrum, without any appreciAbie recombination occurring. 

J. R. P. 

The Resistance of Selenium. H. P^;LABON {Comp,, rend.y 
1921, 173, 295—297).—The electrical conductivity of liquid selenium 
increases rapidly with rise in temperature up to its boiling point, 
690°. On coohng it again, the conductivity decreases with the 
same velocity. The slow cooling of selenium first melted and then 
heated at 690° results in the production at the ordinary temperature 
of a grey selenium, the conductivity of which is not constant for a 
given temperature, but can be diminished at will by slight heating 
and cooling. This form of selenium does not undergo reversible 
transformations, its properties varying with the states through 
which it passes. W. G. 

The Electrical Resistance of Thallium Sulphide and 
Selenide. H. PIilabon {Comp, rend., 1921, 173, 142—144).— 
Measurements are given showing that the electrical resistance of 
thallous sulphide varies considerably with the method of preparing 
the sample and the conditions of heating. A sample that may be 
considered as tempered has, as a rule, a very high resistance, which, 
however, varies enormously with the degree of tempering. It 
diminishes rapidly with rise in temperature to 206° and then rises 
slightly to a maximum at 220°, after which it diminishes regularly. 
The i^sage into the liquid state is accompanied by a sudden 
variation in the resistance. Similar results were obtained with 
thaUoua selenide. W. G. 
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Regulation of Osmotic Pressiire. I. The Effect of In¬ 
creasing Concentrations of Gelatin on the Conductivity of 
a Sodium Chloride Solution. Walter W. Palmer, Dana W. 
Atchley, and Robert F. Loeb (J. Physiol., 1921,3,801—807). 
—The conductivity of pure gelatin solutions increases with the 
concentration of the solutions and is independent of the hydrogen-ion 
concentration. The actual specific conductivity is, however, higher 
at that hydrogen-ion concentration when the ionisation is greater. 
When gelatin is added in increasing concentrations to a 0*6% 
sodium chloride solution, the conductivity of the solution increases 
with each increment at the reaction when the gelatin is highly 
ionised but decreases at the reaction when the gelatin is less ionised. 

8 . 8 . Z. 

The Conductivity of the Solution of Cupric Ammonium 
Citrate compared with that of Copper Sulphate. F. Beaulard 
DE Lenaizan and L. Maury {Compt. rend., 1921, 173, 227—229).— 
Comparison of the electrical conductivities of solutions of copper 
sulphate and cupric ammonium citrate containing the same weight 
of copper per litre shows that for the sulphate dissociation is com¬ 
plete at a dilution of 1 mg. of copper per litre whilst for the citrate 
it is complete at a dilution of 1 gram of copper per litre. The 
ionisation of cupric ammonium citrate, like that of copper sulphate, 
obeys the law of Arrhenius and the cupric ion is free to the same 
degree in the two salts. W. G. 

Electromotive Force of the Iodine-Silver Element and the 
Heat of Formation of Silver Iodide. 0. Gerth (Zeitsch. 
Elektrochem., 1921, 27, 287—292).—The heat of formation of 
silver iodide has been redetermined by the E.M.F. method with 
the object of explaining the discrepancy between the results of 
Fischer (A., 1912, ii, 536, 1054) and Jones and Hartmann (A., 
1915, ii, 308). It is shown that the discrepancy arises from a 
difference in the silver electrodes used in the two cases and from 
the correction applied to the E.M.F, values. The correction, 
which depends on the presence of I 3 ' in the potassium iodide solu¬ 
tions employed, was found in the above-named cases by calculation. 
The present paper indicates how this value may be obtained experi¬ 
mentally. The experimental measurements of the above-named 
authors have been repeated and confirmed ; comparison of the 
silver electrodes used in the two cases shows that the Fischer 
electrode is electrochemically purer. An attempt is made to eliminate 
the above-named correction by using very dilute solutions of 
potassium iodide in the silver-iodine elements and thereby remov¬ 
ing the disturbing effect of the I 3 '. The progressively increasing 
inconstancy of the elements with decreasing potassium iodide con¬ 
centration makes it impossible to go beyond iV/60. A new method 
however, gives the desired results. In this, srery dilute solutions 
of iodine are obtained without further decreasing the potassium 
iodide concentration. By leading nitrogen (or other indifferent 
gas) over cooled iodine and then into a dilute solution of potassium 
iodide, small concentrations of iodine are obtained which correspond 
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with the partial pressure of the iodine and contain very little I 3 '. 
Using the corrections thus obtained, the observed EM.F, values 
of the iodine-silver element were corrected and the true values 
obtained, and from a knowledge of A and dA jdT the heat of form¬ 
ation of silver iodide was calculated. The value 15,158 cal. was 
obtained, which, compared with 15,169 cal. (Fischer) and 14,570 
(Jones and Hartmann), points to the greater accuracy of the former 
value. J. F. S. 

Electromotive Behaviour of Aluminium. A. Guntheb- 
ScHULZE (Zeitsch. Elektrochem., 1921, 27, 293—295).—A criticism 
of Smits's paper (A., 1920, ii, 579) in which it is shown that the 
statements (i) that commercial aluminium is not coated with a 
thin film of oxide, and (ii) that anodically polarised aluminium has 
no primary oxide layer, are both opposed to all known facts. The 
hypothesis of Smits that in normal circumstances aluminium separ¬ 
ates electrons only extremely slowly and that this process is greatly 
accelerated by charging with oxygen is shown to be untenable. 
Further, the production of an insulating metal layer in the electro¬ 
lytic formation in aluminium is also untenable. J. F. S. 

Magnetic Properties of the Alkaline-earth Metals in Com¬ 
bination. Paul Pascal (Compt, rend., 1921, 173, 144—146).— 
Further measurements are given in confirmation of previous work 
(A., 1914, ii, 97, 618) showing that the diamagnetism of the alkaline- 
earth metal is additive in combination as salts. W. G. 

New Data in Thermochemistry. Wojciech Swientos- 
LAWSKi {BvlL Soc. chim,, 1921, fiv], 29, 496—499).—Combining 
his own results (A., 1909, ii, 862, 863, 864; 1910, ii, 187) with those 
of Fajans (A., 1920, ii, 469), the author deduces values for the heat 
of formation of any linking such as (C—X) or (//—X) and shows 
that it may be considered as made up of two parts, one part being 
produced by the atom (O—) or {II—) and the other by the atom 
to which it is linked. Values are calculated for carbon and the 
halogen atoms. Jt is shown that the heat produced by the atom 
in the formation of a compound X~Y is not always equal to the 
heat produced by it in the formation of the simple molecule X—X. 

The Ratio of the Densities of Liquid and Vapour. Wojciech 
S wiBNTOSLAWSKi (Bull. Soc. chim., 1921, [iv], 29, 499—507.— 
On the basis of the physical constants of a number of com¬ 
pounds as determined by different workers, it is shown that the 
ratio k of the density of the liquid de to that of the vapour 
is a function of the relative temperature T—TjTf and as a first 
approximation does not depend on the individual properties of the 
liquid. Certain physico-chemical properties of liquids are con¬ 
sidered in the light of this. W. G. 

A New Constant Characterising the System Vapour-Liquid. 

Wojciech Swibntoslawski (Bull. Soc. chim., 1921, [iv], 29, 507— 
512; cf. preceding abstract).—The value of B in the equation 
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B==de^lT\o%K, where is the density of the liquid and K^dejd^ 
remains practically constant for liquids which are not associated. 
It shows a slight maximum at the point T/irc=0-60 to 0*65 and a 
slight minimum at the point ir/Tc=0‘85 to 0-90. In the case of 
associated liquids, the value of B increases continually with the 
temperature and shows no maximum or minimum. W. G. 

Atomic Volume and Molecular Volume at the Absolute Zero. 

Richard Lorenz and W. Herz (Zeitsch. cmorg. Chem., 1921, 117, 
267—270).—The authors show that the relationship between the 
molecular volume of a compound and the sum of the atomic volumes, 
in connexion with the energetic considerations of the spatial lattice, 
is best made at the absolute zero. The atomic volumes of the 
alkali metals, the halogens, and their compounds have therefore 
been calculated for this temperature. It is shown that the mole¬ 
cular volume of the compound is always much greater than the sum 
of the atomic volumes of the constituent atoms. Taking a given 
metal, the contraction is greatest in the case of the fluoride and least 
in the case of the iodide; and for a given halogen the contraction 
is greatest with cjBsium and least with sodium. The same rule 
applies in the case of the sulphates and the nitrates. The biggest 
contraction calculated is that in the formation of caesium fluoride, 
which amounts to 60-0%. J. F. S. 

True Molecular Volume of Liquid Organic Compounds 
and its Dependence on the Structure of the Molecule. Edgar 
W6hlisch {Zeitsch, Ehkirochem,, 1921,27,295—301).—It is shown 
that a comparison of the molecular volumes of organic liquids at 
the boiling point gives in most cases an inaccurate representation 
of the true molecular volumes. More suitable, for investigations 
on the constitutive relationships of the true molecular volumes, is 
the constant b of the van der Waals’s equation as calculated from 
the critical pressure and temperature by the equation hc^RTcjSpc- 
The data, such as the molecular cross-section, obtainable from the 
viscosity coefficient of gaseous substances also furnish a trust¬ 
worthy relationship between molecular volume and molecular 
structure. The data furnished by the above-named two methods 
are in complete agreement. Molecular refraction is just as unsuited 
as a basis for generalisations on the true molecular volume as is the 
volume at the boiling point. It is shown that in their dependence 
on the constitution of the molecule the true molecular volume and 
the apparent molecular volume are frequently diametrically o^osed. 

Negative Adsorption of Alkali Haloids by Wood Charcoal. 

Alwyn Pickles (T., 1921, 119, 1278—1280). 

Chemical Reactions in Mixtures of Sols. H. Freundlich 
and Alexander Nathansohn (Kolloid Zeitsch., 1921,29,16—19).— 
A number of chemical reactions between similarly charged sols are 
desonbed. These reactions in all probability occur between the 
mioellse directly. Sulphur sol prepared by Odin’s method reacts 



GBNBRAL AND PHYSICAL OHBMXSTHY. 


ii. 537 


with silver sol prepared by the Carey Lea method to form silver 
sulphide sol, whilst arsenic trisulphide sol and silver sol react to 
form a silver-arsenic-sulphur compound the composition of which 
has not been determined. Silver sol and selenium sol react to form 
a sulphur-selenium sol. In the reaction between silver sol and 
sulphur sol a series of colour changes is passed through : brown, 
wine-red, violet, steel-blue, greenish-blue, greenish-brown, and 
finally a pale yellowish-brown. The colour changes are probably 
due, as in the case of the photo-chlorides, to micellae with a varying 
content of silver, sulphur, and sulphide. A similar series of colour 
changes is observed in the reaction between arsenic trisulphide and 
silver sols. J. F. S. 

Flocculation of Colloidal Arsenic Sulphide. Influence of 
the Dilution of the Electrolyte and of the Quantity of Electro¬ 
lyte. A. Boutaric and M. Vuillaumb (Oompt. rend., 1921, 173, 
229—232; cf. this voL, ii, 449).—^Using a constant quantity of 
electrolyte and colloid the velocity of flocculation diminishes at 
first as the dilution of the electrolyte increases, but tends towards 
a limit when the dilution of the electrolyte reaches a certain value. 
Thus in comparing the velocities of flocculation by different electro¬ 
lytes, it is necessary to ensure that in every case the electrolyte is 
sufficiently diluted to realise the limit curve. When the amount 
of electrolyte is varied but the epneentration is kept constant, the 
velocity of flocculation increases with the amount of electrolyte 
used. W. G. 

Protecting Colloids. X. Saponin as Protecting Colloid. 
I. General Colloid-chemical Investigation on Guaiacum- 
Saponin and Quillaia-Saponin. A. Gutsier, J. Huber, and 
R. Haug (Kolloid Zeitsch., 1921, 29, 19—25).—Saponin solutions 
when submitted to dialysis slowly pass through the parchment wall 
whilst at the same time an inorganic constituent slowly decreases 
in the residue. Ageing experiments show that the more dilute the 
solution, the more stable it is; thus a 1% solution deposits a small, 
flocculent precipitate in three days and is completely coagulated in 
four weeks, whilst a 0-25% solution is very stable. Viscosity 
experiments show that only after long keeping does the solution 
become more viscous, and then only very slightly. Solutions of 
saponin in dilute alcohol are also shown by viscosity measurements 
to be very stable. The viscosity of saponin solutions from 0*25% 
downwards is practically the same, but for stronger solutions the 
viscosity increases with the concentration. Heating a solution of 
saponin and then measuring the viscosity at the same tempera¬ 
ture shows that the viscosity decreases regularly with increase of 
temperature. Boiling the solution for varying lengths of time up 
to twenty-four hours and then keeping it at 25® and measuring the 
viscosity at this temperature shows a slight decrease of viscosity 
followed by a slight increase with increasing amount of boiling. 
The addition of electrolytes, hydrochloric acid, sodium chloride, 
and sodium hydroxide, of various concentrations, produces no very 
fundamental change in solutions of saponin, J. F. 3. 
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Protectixig Colloids. X. Saponin as Protecting Colloid. 
II. Colloidal Gold. A. Gijtbier, J. Huber, and R. Haug 
(Kolloid Zeitach., 1921, 29, 25—27; cf. preceding abstract).—The 
value of saponin as a protecting colloid has been examined in the 
case of gold sols. From previous work it appears that saponin 
should constitute an active protector in the case of suspensoids; 
it is shown in the present work that this is not always the case. 
The great tendency of saponin solutions to foam is the cause of 
the failure, for the colloid contained in the foam is found, after 
a very short interval, to have become entirely irreversible. In 
general, solutions of colloids in the presence of saponin are not 
precipitated by alcohol, but in the present case concentrated 
alcohol precipitates the gold and saponin as a jelly. From the 
various solutions examined it has been possible to obtain precipi¬ 
tates, some of which are reversible, containing from 2-2% to 30*77% 
of gold. J. F. S. 

Coagulation of Dispersoid Solutions at the Interfaces of 
Phases. (Method of Separation into Layers and Method of 
Shaking.) A. Yanek (Ann, ecole mines Oural, 1919, 1, 45—58).— 
Two methods were used for coagulating dispersoid solutions at the 
interfaces of two liquid phases : (1) by shaking them with im¬ 
miscible organic solvents (benzene, chloroform, ethyl ether, and 
carbon disulphide) in sealed test-tubes, and (2) by pouring them 
into a homogeneous transparent mixture of 1 vol. of chloroform, 
3 vols. of water, and 4 vols. of alcohol, or 3 vols. of benzene, 1 vol. 
of water, and 6 vols. of alcohol. In (2) the addition of certain 
dispersoid solutions at once causes the transparent mixture to 
become turbid like an emulsion The degree of dispersion of the 
latter then gradually diminishes, until finally the homogeneous 
mixture separates into two layers, at the interface of which the 
dispersoid phase is deposited as a thin film or in the form of fine 
flakes. It is found that negative dispersoid solutions of auric 
sulphide (obtained b^ passing hydrogen sulphide into a solution 
of auric chloride), zinc sulphide (obtained by passing hydrogen 
sulphide into a suspension of zinc hydroxide), and cupric sulphide 
(similarly obtained from a suspension of the precipitate produced 
by ammonium hydroxide in a solution of cupric sulphate) quickly 
and completely coagulate by both methods. The negative dis¬ 
persoid solution of gold (obtained by reducing auric chloride with 
phenylhydrazine) coagulates but slowly when shaken with benzene, 
and still more slowly when shaken with ethyl ether, but quickly 
and completely when shaken with carbon disulphide or chloro¬ 
form, and by the second method. The positive dispersoid solutions 
of ferric hydroxide (obtained by slowly heating a solution of ferric 
chloride hexahydrate to 80°) and aluminium hydroxide do not 
coagulate by either method. The second method was also applied 
to mixtures of mutually precipitating dispersoid solutions of gold 
(obtained by precipitating auric chloride with tannin) and ferric 
hydroxide. 

It was found that there is an inverse ratio between the length 



GENERAL AND PHYSICAL CHEMISTRY. 


ii. 599 


of time these mixtures are caf)able of existing and the degree of 
completeness of coagulation (this degree being measured by the 
ratio of the amount of coagulum to the total amount of the dis- 
persoid phase) and also an inverse ratio between the completeness 
of coagulation and the length of time required to complete the 
process. Hence there is a direct ratio between the “ life ” of these 
mixtures and the duration of the coagulation process. The 
“ longevities ” of these mixtures and the velocities of coagulation 
are given in tables. The coagulation by the second, and probably 
also by the first, method is fractional. When a washed finger is 
immersed in the dispersoid solution of ferric hydroxide the latter 
behaves like a negative dispersoid solution both in ( 1 ) (shaken 
with chloroform) and (2). The same takes place when (1) is 
carried out not in sealed tubes, but in tub^s closed with a 
washed finger. Chemical Abstracts. 

Flame as Example of a Stationary Dispersoid System. 

P. P. VON Weimarn (Ann, ecole mines Ouraly 1919,1, Part 2, 5— 6 ). 
—A flame represents a “ stationary ” not stable ” dispersoid 
system because in a stable system the particles do not change, 
whilst in a flame they constantly disappear, but are constantly 
renewed. The deposition of soot is likened to the coagulation of 
colloidal flakes, both being due to a concentration of particles 
exceeding the concentration which corresponds with the stationary 
state. The luminosity of a flame is most probably a function of 
the degree of dispersion of the dispersoid part of the stationary 
system. Whether the maximum of the former corresponds with 
the maximum of the latter is an experimental problem. 

Chemical Abstracts. 

The Equilibrium, Hydrofluoric Acid-Sulphuric Acid- 
Fluorosulphonic Acid. Wilhelm Traube and Emil Reubke 
(Her., 1921, 54, [5], 1618—1626).—In previous communications 
(A., 1913, ii, 947; 1919, ii, 364) the unexpected stability of fluoro- 
sulphonic acid in the presence of water has been emphasised. It 
is now shown that equilibrium exists between sulphuric and hydro¬ 
fluoric acids on the one hand and fluorosulphonic acid and water 
on the other in not too dilute aqueous solution. Reaction can only 
be partly represented by the scheme H 2 SO 4 +HF H-SOgF+HgO; 

a fuller account of the causes of the discrepancies is promised for a 
subsequent communication. 

The formation of fluorosulphonic acid from hydrofluoric acid 
(62%) and sulphuric acid (94%) is readily demonstrated by treating 
the mixed acids with an excess of barium hydroxide, filtering, 'and 
treating the filtrate with acetic acid and nitron acetate, whereupon 
nitron fiuorosulphonatey pale green needles, m. p. 225°, is precipi¬ 
tated. 

The rate of decomposition of fluorosulphonic acid by water is 
estimated by agitation of a solution of the acid in nitrobenzene with 
water, filtration of aliquot portions of the solution after definite 
intervals of time, and precipitation of barium fluoride and sulphate 
in the alkaline filtrate; after removal of the precipitate, the filtrate 

20** 
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is acidified with hydrochloric acid and boiled, and the barium 
sulphate which is thereby precipitated is weighed. The total acid 
present ifi the solution is simultaneously estimated. Under these 
conditions and at atmospheric temperature, fluorosulphonic acid is 
found to be completely but very slowly hydrolysed. In this 
manner, it is only possible to work with small concentrations. In 
order to obtain more concentrated solutions and to avoid loss of 
hydrogen fluoride due to the heat evolved by mixing the com¬ 
ponents, fluorosulphonic acid, cooled to —20°, is very cautiously 
treated with similarly cooled ice; in these circumstances complete 
hydrolysis is avoided and the establishment of an equilibrium is 
definitely proved. 

The course of the reaction can also be followed by titration with 
alkali since the formation of fluorosulphonic acid in accordance 
with the scheme H 2 S 04 +HF==H*S 03 F+H 20 takes place with 
diminution of the acid titre. H. W. 

Simultaneous Reactions of the Same Probability. F. E. C. 

Scheffer (Rec. trav. chim., 1921, 40, 477—487).—When a reaction 
is effected in n degrees and for each degree the transformation 
affects identical atoms or groups of atoms in identical conditions, 
the concentrations of the original substance and of the products 
of transformation successively formed are to one another as the 
terms of a binomial series of the ?ith degree. The product of the 
concentrations of the initial and final substances is equal to the 
product of the concentrations of the intermediate substances. 

W. G. 

The Nitration of the Phenyl Carbonates. (Mlle) J. M. A. 
Hoeflake (Rec. trav. chim., 1921, 40, 488—518).—The ternary 
melting-point diagram of the three isomeric nitrophenyl carbonates 
is given, and it is shown that in the presence of a trace of alkali as 
a catalyst an equilibrium is set up in the molten material con¬ 
forming to the equation 2*o : p o: o+p : p, the letters indicating 
the positions of the nitro-groups. Based on the ternary diagram 
and a binary curve of fusion for the o : o- and j): p-isomerides, the 
author has devised a method of analysis of the products of nitration 
of phenyl carbonate. From the results obtained it is shown that 
this reaction satisfies, as a first approximation, Scheffer’s formula 
(preceding abstract). It follows that the two phenyl groups in the 
carbonate do not influence the reactions of one another. This was 
-confirmed by a study of the nitration of the mononitrophenyl 
carbonates. q 

Studies on Hypophosphorous Acid. III. Its Reaction 
with Mercuric Chloride. Alec Duncan Mitchell (T., 1921 
119, 1266—1277). ^ ’ 

Mutual Reaction of Oxalic Acid and Iodic Acid. III. 
Influence of Bright Sunl^ht. Georges Lbmoinb (Comra. 
rend., 1921, 173, 192—197; of. this vol., ii, IQO, 500).—Sun- 
light accelerates the interaction of oxalic and iodic acids For 
a given temperature the tii^e of half decomposition in sunlight 
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is only about 0*4 times that in darkness. The same velocity of de¬ 
composition is obtained in sunlight at a temperature 7® lower than 
that in darkness. W. G. 

The Rdle of the Activity Coefficient of the Hydrogen-ion 
in the Hydrolysis of Gelatin. John H. Northrop (J. Gen, 
Physiol.^ 1921, 3, 715—743).—When the hydrogen-ion concentration 
is kept constant, the hydrolysis of gelatin proceeds during the first 
part of the reaction according to the formula of a unimolecular 
reaction. This is most probably due to the fact that the simpler 
products of decomposition are more resistant to hydrolysis than 
gelatin itself. When, however, the hydrogen-ion concentration is not 
kept constant, the amount of hydrolysis in certain ranges of acidity 
is proportional to the square root of the time (Schiitz’s rule). The 
velocity of hydrolysis is independent of the gelatin concentration and 
is a function of the hydrogen-ion concentration, but not of the total 
amount of acid present. It is directly proportional'to the hydrogen- 
ion concentration as determined by the hy^ogen electrode. Neutral 
salts which increase the hydrogen-ion concentration also increase the 
velocity of hydrolysis to approximately the same extent. Between 
Ph2 and PhI^ f^he velocity of hydrolysis is almost constant and is 
very much greater than would be expected from the concentration 
of the respective ions. In strongly alkaline solutions the rate of 
hydrolysis is directly proportional to the hydroxyl-ion concentra¬ 
tion. S. S. Z. 

Cataljrtic Reduction of Ethylene to Ethane. Dorothy 
Muriel Palmer and William George Palmer (Proc. Roy. Soc., 
1921, [A]y 99, 402—412).—The rate of combination of hydrogen 
and ethylene in the presence of finely divided nickel has been 
measured at temperatures from 73° to 119°. The catalyst was 
deposited on clay balls which were caused to roll backwards and 
forwards in the reaction mixture. The method of measurement 
was static, the rate of reaction being deduced from the rate at which 
the gas mixture had to be added to keep the pressure constant. 
The curves showing the change of reaction velocity with time in¬ 
dicate an induction period, varying from a few seconds to three 
hours, during which there is practically no reduction. This is 
followed by a very rapid increase in reaction velocity to a sharp 
maximum, and finally the velocity falls away rapidly to a nearly 
steady value. The shape of the velocity-time curves is explained 
on the following hypothesis. Hydrogen is selectively adsorbed 
on nickel from mixtures of all the compositions stuped whilst 
ethylene is adsorbed only after activation (chiefly by thermal 
contact with a molecule undergoing hydrogenation). On bringing 
the gas mixture into contact with the nickel, this becomes at once 
covered almost completely with hydrogen, only a few ethylene 
molecules being present in the adsorption layer; reaction with the 
formation of ethane takes place with these and the adsorbed hydro¬ 
gen. The heat liberated in the hydrogenation is at once communi¬ 
cated to the molecules surrounding the hydrogenated molecule, 
leading to volatilisation of hydrogen and activation followed by 

20**—2 
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condensation of ethylene. The relative amounts of hydrogen and 
ethylene adhering to the surface of the catalyst thus change rapidly*, 
once a number of centres of reaction have developed. The in¬ 
duction period is reduced in a very marked way either by increase 
of the ethylene content in the gas mixture or by increase in tempera¬ 
ture, whilst the rate of reaction after the maximum has been passed 
is only very slightly affected by temperature. J. F. S. 

The Influencing of Catalysts and Specifically Active 
Catalysts. E. Abel (j5er., 1921, 54, [5], 1407—1409).— A criticism 
of some of the theories advanced by Rosenmund and Zetzsche (this 
voL, ii, 320, 392, 393). H. W. 

Catalytic Activity of Copper. II. William George Palmer 
(Proc. Roy, 8oc„ 1921, [A], 99, 412—425; cf. A., 1920, ii, 609).— 
A continuation of previous work. In the present work the activity 
of copper, prepared at temperatures from 251° to 156°, on the 
decomposition of anhydrous ethyl alcohol and isopropyl alcohol 
containing 12% of water has been investigated. The copper 
catalyst was prepared by the reduction of copper oxide by carbon 
monoxide and by the vapour of methyl alcohol respectively. The 
results show that the activity of the catalyst does not necessarily 
increase continuously as the temperature of preparation from the 
oxide is lowered. The order of activity of the catalyst, reduced at 
various temperatures, is (a) carbon monoxide reduction, 215°, 229°, 
194°, 243°; (b) methyl alcohol reduction, 251°, 225°, 217°. This 
result conflicts with the view that the real catalytic agent is an 
oxide of copper dissolved in reduced copper, but it can be readily 
reconciled with the hypothesis previously advanced (loc. ciL), 
namely, that the metallic copper produced by the reduction of 
cuprous oxide is the active agent. J. F. S. 

Relation between the Occlusive Power of Palladium for 
Hydrogen and its Activity for Catalytic Hydrogenation. 

Edward Bradford Maxted (T., 1921, 119, 1280—1284). 

The Velocity of Reaction in Hydrogenations by Platinum 
Black. G. Vavon (Compi. rend,, 1921, 173, 360—362).—From a 
study of the velocity of hydrogenation of various mixtures of two 
substances it is shown that the part played by the solvent is im¬ 
portant and that the rapidity with which the substance formed is 
removed from the catalyst has an important influence on the 
velocity of reaction. W. G. 

Variations Produced by Stabilisers in the Catalytic Power 
of Electrosols of Platinum. A. de Gregorio Rocasolano 
(Compt, rend,, 1921, 173, 234—236; cf. this voL, ii, 498).—In 
continuation of previous work {loc, cit.) it is shown that the presence 
of stabilisers causes a diminution in the catalytic power of electrosols 
of platinum. In the case of sodium protalbate, however, when 
the amount of stabiliser added was increased a point was reached 
at which the catalytic power also increased, but this was really a 
secondary effect due to the strongly alkaline reaction of this 
stabiliser. W. (j. 
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Stability Relationships of Flatinum-Organo-Sols. Johs. 
Lindeman and The Svedberg (Kolloid Zeitsch., 1921, 29, 1—16; 
cf. A., 1907, ii, 536 ; 1908, ii, 364).—The stability and size of the 
particles of platinum sols in ethyl ether, ethyl alcohol, and mixtures 
of the two have been investigated. It is shown that platinum 
amicrons may be gilded when the dispersion medium is ethyl 
alcohol or a mixture of ethyl alcohol and ethyl ether. The average 
radius of the amicrons can then be determined if the radius of 
the gilded particles is ascertained by sedimentation. Should the 
dispersion medium contain ether, the sedimentation must be carried 
out in closed vessels, for the evaporation of the ether hinders the 
process. The stability relations of the platinum sols in ether- 
alcohol mixtures have been examined by experiments on the size of 
the particles and by observations on the coagulation temperature. 
It is shown that these sols are never quite stable, but always tend, 
generally spontaneously, to complete coagulation. The age of 
these sols is determinative of their characteristic^. The tempera¬ 
ture, platinum concentration, and ether concentration appear to 
influence independently of one another the migration of the 
particles, in the sense that the velocity increases when one or more 
of these factors increases. The conception “ Critical Tempera¬ 
ture ” of such a sol cannot be maintained in its original form, since 
it gives no upper temperature limit for the existence of the sols. 
The coagulation temperature de|i^nds much more on the velocity 
with which the temperature of a sol must be raised. It is preferable, 
therefore, to speak of the “ critical curve ’’ of a sol. J. F. S. 

The Energetic Foundations of the Atomic Theory. G. 

Urbain {Bull, Soc. chim. Belg,, 1921, 30, 185).—A lecture delivered 
before the Belgian Chemical Society on June 26th, 1921. 

A. A. E. 

Periodic Table. A Modification more in accord with 
Atomic Structure. Ivan D. Margary {Phil, Mag,, 1921, [vi], 
42, 287—288).—The inert gases of the helium group are placed at 
the end of the series instead of at the beginning. J. R. P. 

Latent Polarities of Atoms and Mechanism of Reaction, 
with Special Reference to Carbonyl Compounds. Arthur 
Lapworth {Mem, Manchester Phil, JSoc., 1920, 64, (iii), 1—16).— 
A group such as NHg which tends to lower the acidity of a mole¬ 
cule is called “ basylous ’’; one such as CHg-CO, which has the 
opposite effect, is called “ acylous.” The ^oups NHg, NHAlk, 
etc,, are basylous, but almost invariably exhibit negative polarity 
when attached to carbon; H is basylous and usually positive; 
CO, SO 3 H, and NOg are strongly acylous and usually positive; 
whilst OH, OAlk, etc., are acylous and negative. Halogens are 
acylous and normally negative, but positive when contrasted 
with OH or NHg. Compounds containing positive acylous groups 
yield acids by union with negative hydroxyl (for example, CHg^CO), 
and those with negative basylous groups (for example, NHg) yield 

bases with positive hydrogen (or H+HgO). Atoms in reactive 
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molecules may be labelled with + or — signs, although these are 
not intended to denote electrical charges, but merely in^cate 
the relative polar characters which the two atoms seem to display 
at the instant of chemical change. Thus, the addition of electro¬ 
lytes to the carbonyl group invariably proceeds as if the carbon 
atom were more positive than the oxygen atom, and selected the 
negative ion : 

>C:0+CN-H >C(CN)---OH. 

The aldol reaction, in which compounds containing the groups 
>CH-CO-~, >CH-N02, >CH-CN, etc., replace HCN above, 
suggests an enhanced positive polar character of the hydrogen atom 
relative to the^ carbon atom on which it is situated; this is indicated 
as follows : 

H 

>c-c==o 


Evidence for the existence of latent polarisation in the two carbon 
atoms is adduced. The carbonyl group, therefore, tends to develop 
alternate — and + polarities in a chain of atoms. The order of 
alternating latent polarities is‘determined by the oxygen atom or 
atoms; in nitriles by the nitrogen atom. The key-atomis 
indicated by the addition of a dot to the sign of polarity: 

c-c~-c=o c-c-n:;:02 

• • 

0-C-S=02 C-C-C=N 

+ -+ - 

Bivalent oxygen and tervalent nitrogen (negative) are much more 
effective in producing such alternations of polarity than halogens, 
and the influence of the oxygen is usually greater than that of the 
nitrogen. A perceptible influence of the opposite kind seems to 
be exercised by hydrogen; carbon and quinquevalent nitrogen 
appear to be nearly indifferent. The extension of the influence 
of the key-atoms over a long range requires for its fullest display 
the presence of double bonds, usually in conjugated positions. The 
above rule is called the ‘‘ principle of induced alternate polarities.” 

Markownikoff’s rule is readily explained: 

Xi.Yi+C=C-X Yi-C-C<^i 

- + A 


Xi.Yi+C=C-Y -i. Xi-C-C<|i 

+ - + + - 

+ 

Heterogeneous arrangements arise when two isodynamic phases of 
the molecule can be induced by different key-atoms : 


(A) 


H-C< 


0 

0-H 


+ 


(B) 


0 

0-H 
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In homogeneous arrangements the effect is the same no matter 
which of the oxygen or hydrogen atoms is regarded as the key- 
atom (for example, acetic acid; ethyl acetoacetate): 

H+ “ + 

Halogens in the a-position behave as positive, those in the 
^position as negative, groups. The relative acidities of the three 
isomeric cresols is explained. The principle of induced alternate 
polarities is considered in conjunction with free, partial, and latent 
valencies, and conjugation. Reference must be made to the 
original for schemes of reaction illustrating the a ppl ication of these 
principles. J. R. P. 

The Conjugation of Partial Valencies. Robert Robinson 
(Mem. Manchester Phil. Soc., 1920, 64, (4), 1—14).—The hypo¬ 
thesis previously described (T., 1916, 109, 1029/ 1039; 1917, 111, 
958; 1918, 113, 639; 1919, Il5, 943) is applied to various types 
of chemical reactions of carbon compounds. J. R. P. 

Universality of any Given State as a Consequence of the 
Fundamental Law of Energetics. P. P. von Weimarn (Ann. 
ecole mines Oural Institutey 19,19, 1, Part 2, 1—3).—Accepting 
Ostwald’s view that matter is merely a spatial aggregation of 
different varieties of energy, and in view of the fundamental law 
that these varieties are mutually convertible, the author draws 
the conclusion that it ought to be possible to convert the chemical 
elements into one another, the problem reducing itself to finding 
the conditions for realisation of any given state. Thus, under 
the sodium state all elements should change to sodium; under the 
gold state they should change to gold, etc. Chemical Abstracts. 

A Rotary Burner. W. von Heygendorff (Zeitsch. angew. 
Chem.y 1921, 34, 359—360; cf. Lockemann, this vol., ii, 447).— 
The burner consists of a hollow drum mounted on the leading-in 
tube for the gas as a pivot. The top surface of the drum is pro¬ 
vided with six holes closed by screw plugs and arranged spirally. 
According to the size and shape of the vessel to be heated, any 
number of these plugs are replaced by bunsen or other suitable 
burners. The lower half of the drum is filled with glycerol, which 
acts as a liquid seal during the rotation, which is effected by means 
of a small motor and a driving wheel, affixed to the lower stem of 
the drum. A. R. P, 
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New Revision of the Density of Oxygen Gas. E. Moles 
and F. Gonzalez (Compt. rend., 1921, 173, 355—358).—The 
oxygen used was prepared from potassium permanganate, potass¬ 
ium chlorate, mercuric oxide, or silver oxide, or electrolytically; 
and the mean of forty-five determinations gave the value 1*42889 
as the density of oxygen at 0° and 760 mm. W. G, 

The System, Bromine-Tellurium. The Nature of Tellurium 
Sub-bromide. A. Damiens (Compt. rend., 1921, 173, 300— 
303).—Using the physico-chemical methods previously applied to 
the system, iodine-tellurium (this vol., ii, 110, 257), it is shown 
that tellurium sub-broraidc, TeBrg, exists in the gaseous state, 
but is unstable in the solid state. It is an endothermic substance 
starting from tellurium and its tetrabromide. W. G. 

Apparatus for the Preparation of Small Quantities of 
Pure Nitrogen or Carbon Monoxide, fl. P. Waran (Phil. 
Mag., 1921, [vi], 42, 246—249).—An arrangement is described 
for dropping one liquid into another for the generation of a gas. 
Nitrogen is prepared by dropping bromine water into ammonia, 
and carbon monoxide by dropping formic acid into concentrated 
sulphuric acid, both gases being dried by phosphoric oxide. 

J. R. P. 

The Rdle of Gaseous Impurities in the Catalytic Oxidation 
of Ammonia. Eugene Decarriere (Compt. rend., 1921, 173, 
148—151; cf. this voL, ii, .503).—Acetylene in small amounts in 
the gaseous mixture causes a slight rise in the yield during the 
first few minutes in the catal3rtic oxidation of ammonia, but this 
is speedily followed by a drop in the yield. This drop in the yield 
is proportional to the absolute amount of the impurity which 
has passed rather than to its actual proportion, and continues 
even when the proportion passing is decreased or removed. The 
presence of hydrogen sulphide along with the acetylene in the 
proportion of 1 : 9 by volume apparently neutralises the influence 
of the acetylene alone. The initial rise is obtained, but there is no 
appreciable diminution in the yield. W. G. 

Glow of Phosphorus. Periodic Luminosity,'and Action of 
Inhibiting Substances. Lord Rayleigh (Proc. Roy. Soc., 
1921, [A],^ 99, 372—384). — The intermittent or periodic luminosity 
observed in a gas space when the last traces of oxygen are being 
removed by means of phosphorus, or when air is allowed slowly to 
leak into an exhausted vessel containing phosphorus, has been 
investigated. It is shown that this effect, as ordinarily observed, 
requires the presence of water vapour. Moderate drying, for 
example by sulphuric acid, makes the glow perfectly steady. Water 
vapour has therefore the power of inhibiting the combination of 
phosphorus vapour and oxygen within certain limits. When the 
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composition of the mixture becomes favourable beyond those 
limits, a wave of combustion is propagated. Other substances are 
known to inhibit the glow of phosphorus, and some of these can 
be used to exhibit the above-named phenomena in a far more 
striking form than water. Among the substances examined are 
camphor, pear oil (mainly amyl acetate), turpentine, ammonia, oils 
of aniseed, lavender, peppermint, eucalyptus, and cinnamon, 
nitrobenzene, butyl alcohol, amyl nitrite, and oil of bitter almonds. 
Of these, camphor, ammonia, and pear oil are the most effective, 
and experiments with them are described in detail. It is shown 
that the propagation of the waves of combustion cannot be attri¬ 
buted to the rise of temperature of one layer igniting the next 
layer, for the rise of temperature is too small. An alternative 
hypothesis of the propagation is proposed, which assumes that it 
depends on the provision of nuclei, as in the propagation of crystal¬ 
lisation through a supercooled liquid. On the basis of this hypo¬ 
thesis, the action of inhibitors (negative catalysts) is considered and 
explained. J. F. S. 

The Fixation of Carbon Monoxide Diluted and Carried 
Along by a Current of Air. Desgbez, Gitillemard, and 
Hemmerdinger (Compt. rend., 1921, 173, 186—188).—The only 
satisfactory reagent found by the authors consisted of 70 grams 
of iodic anhydride, 18 c.c. of sulphjiric acid (d 1*817), and 85 grams of 
granulated.pumice. This mixture oxidised the whole of the carbon 
monoxide at a concentration of 8 parts per 1000 of air, the mixture 
passing at the rate of 7 litres per minute at a temperature of 35°. 

W. G. 

Action of Sodium Amalgam on Carbon Tetrachloride. 

Bruno Fetkenheuer (Zeitsch. anorg. Chem,, 1921, 117, 281— 
282).—On warming carbon tetrachloride with 1% sodium amalgam 
a vigorous reaction sets in, which, investigation shows, is to be 
represented by the equation 4NaH-CCl4=4NaCl+C. The reaction 
is quantitative, and after the initial heating completes itself 
quantitatively without further heating. J. F. S. 

Formation of Twins in the Surface Layers of Metals during 
Cold Working. Rudolf Vogel (Zeitsch, anorg. Chem.y 1921, 
117, 271—280).—It is shown that during the polishing or shearing 
of plastic metals and alloys, the surface is changed to a definite 
depth, a fact which must be taken into account when investigating 
the characteristic structure of metals. It is shown that on etching 
a section the appearance of a twin-hatching is not the characteristic 
of the unworked metal, but the property of a thin surface layer 
which has been subjected to a cold local working, and on warming 
tlie material, undergoes a recrystallisation and disappears. The 
formation of the twins is explained as follows : the particles of the 
polishing material cut furrows in the surface of the metal and 
the material thus removed is pushed to either side, where it is not 
in equilibrium with the general orientation of the mass, and therefore 
a recrystallisation occurs. J. F. S. 
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Crystal Structure of Silver Haloids. B. B. Wilsey {PUL 
Mag.y 1921, [vi], 42, 262—^263).—The crystal structures of silver 
chloride, bromide, and iodide were determined by the powder 
method. Silver chloride and bromide each gave the pattern of a 
simple cube of sides 2*78 A.U. and 2*89 A.U., respectively. The 
density of the elementary cube shows that one atom is associated 
with each point of the cubic lattice. Silver iodide gave the diffrac¬ 
tion pattern of the diamond lattice, in which each side of the 
elementary cube was 6*53 A.U. ; one atom is to be ascribed to each 
point in the structure. Each iodine atom is at the centre of a 
tetrahedron the corners of which are occupied by four silver atoms, 
and each silver atom is surrounded by four iodine atoms in the 
same manner, the distance apart of the nearest atomic centres 
being 2*83 A.U. The precipitated haloids were used; the floccu- 
lent precipitates are thus shown to be crystalline. Powdered 
fused silver bromide gave the same pattern as the precipitated 
salt. J. B. P. 

The Highest Oxides of Calcium and Barium. Wilhelm 
Traube and Walter Schulze (Ber., 1921, 54, [B\ 1626—1644).— 
The formation of yellow products by the treatment of alkaline- 
earth peroxides with hydrogen peroxide has been fairly frequently 
recorded in the literature, but the substances have not hitherto been 
subjected to an extended examination. Evidence is now brought 
forward which points to the existence of tetroxides of calcium and 
barium, the former of which is considerably the more stable. 

The preparation of the calcium compound is usually effected 
by gently warming calcium peroxide octahydrate with five to six 
times its quantity of pure hydrogen peroxide (30%) until a vigorous 
evolution of oxygen occurs; the product is removed from the 
source of heat until the evolution of gas subsides and the warming 
and cooling are repeated until practically no more gas is evolved. 
The precipitate is washed successively with water, alcohol, and 
ether and dried. The preparations have a bright yellow colour 
and can be heated at 130° without change in this or other property. 
They all show the property of dissolving in acid with a more or 
less brisk evolution of gas and the natural production of hydrogen 
peroxide; the gas consists of oxygen mixed with small amounts 
of carbon dioxide. The quantity of the former in the best pre¬ 
parations amounts to 2*7% of the weight of the substance. The 
evolution of oxygen is a primary action and not dependent on the 
decomposition of liberated hydrogen peroxide, since it occurs under 
conditions which do not cause evolution of gas from calcium per¬ 
oxide octahydrate if it has not assumed a yellow colour. The 
evolved oxygen is inactive, since bromine is not liberated when 
the evolution takes place in an acidified solution of potassium 
bromide and iodine is only slightly displaced from acidified potass¬ 
ium iodide solution. The only known types of substance which 
evolve inactive oxygen are the oxyhydroxides, for example, 
(K0H)202, and the tetroxides, for example, KgO^. The stability 
of the present substance towards heat excludes the first method 



INOEGANIC CHEMISTRY. 


ii. 549 


of formulation, so that it is to be regarded as calcium tetroxide, 
Ca 04 ; as judged by the amount of oxygen evolved, this substance 
is present to the maximum extent of 8*7% in the various prepar¬ 
ations. A typical specimen contained calcium tetroxide (5*96%), 
calcium peroxide (88*38%), calcium carbonate (1*98%), calcium 
hydroxide (2*87%), water (0*66%). 

The formation of calcium tetroxide occurs, but to a considerably 
less extent, when calcium peroxide octahydrate is treated with 
water alone at 100°, its production depending on the reaction 
Ca0o+2H20 Ca(0H)2+H202. Its presence also accounts for 

the faint yellow coloration of specimens of calcium peroxide octa¬ 
hydrate which have been dried at 100° or in a vacuum at 0°; an 
almost colourless substance can be secured only when desiccation 
is effected at 0° in a non-exhausted desiccator over sulphuric acid, 
and it is remarkable that such specimens are ncrt transformed into 
the tetroxide by treatment with hydrogen peroxide. 

Barium tetroxide is much less stable than the calcium com¬ 
pound. The substance, Ba02,H202, can only be preserved (and 
even then not for extended periods) at temperatures below 0°. 
At the atmospheric temperature it speedily becomes yellow owing 
to formation of the tc'troxide, and tlie colour increases in intensity 
during twenty-four to thirty-six hours, after which it disappears 
almost completely within four or five days, reaction proceeding 
according to the scheme 2Ba02,H202=2Ba02,HoO+Oo. The pro¬ 
cess occurs much more rapidly at 50—60°. If trie highly coloured 
preparations are dissolved in acid, inactive oxygen is evolved, 
the amount of which corresponds with the presence of about 8% 
of barium tetroxide in the best preparations. The faintly coloured 
final products can be heated at 100° without losing the last traces 
of colour, which loss, however, occurs at a higher temperature 
with formation of anhydrous barium peroxide. The impossibility 
of isolating purer specimens of barium and calcium tetroxide by the 
present method is caused by the ready decomposabihty of the 
products in the presence of water. 

The formation of the tetroxides also takes place when the per¬ 
oxides, either moistened with hydrogen peroxide or in the form of 
their hydrates, are exposed to ultra-violet rays. H. W. 

The Preparation of Calcium Carbide from Calcium 
Ammoniimi and Acetylene. L. Hackspill and E. Botolfsbn 
(Compt. rend., 1921, 173, 151—153).—The method of preparing 
calcium carbide by the action of acetylene on calcium ammonium, 
the product being subsequently heated to 150°, as described by 
Moissan (Compt. rend., 1898, 127, 911), does not give pure calcium 
carbide. The product when decomposed by water gave a gas 
containing 25% of hydrogen and 4% of ammonia, or when heated 
from 150—500° gave a gas containing 5% of ammonia, 20% of 
acetylene, and 75% of hydrogen. W. G. 

Crystalline Characters of Calcium Carbide. C. H. Warren 
{Amer. J. Sci., 1921, [v], 3, 120—128),—Calcium carbide reveals 
cleavage surfaces, the cleavages being nearly equal, and parallel 
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to three directions at right angles to one another. The examin¬ 
ation of cleavage fragments indicates that the carbide contains 
thin lamellae which are either parallel, or inclined at 45°, to the 
cleavage edges. The whole structure of calcium carbide is very 
complex. It is considered to be of orthorhombic symmetry with 
a polysynthetic twinning parallel to the diagonals at 45° to the 
pinacoids (pseudo-duodecahedral). The twinning is mimetic, causing 
the carbide to appear pseudo-cubic geometrically, and pseudo- 
tetragonal optically. W. J. W. 

Reaction of Calcium Phosphate with Sodium Carbonate 
and Sodium Hydrogen Carbonate. Joh. Pinnow {Zeitsch, 
Elektrochem.y 1921, 27, 309—319).—The reaction between calcium 
phosphate and sodium carbonate and sodium hydrogen carbonate 
respectively has been examined quantitatively at 100°. It is 
shown that the reactions between calcium hydrogen phosphate 
(CaHP 04 , 2 H 20 ) with sodium carbonate and disodium hydrogen 
phosphate in the presence of a sufficient excess of base proceed 
further than the formation of normal sodium phosphate when 
carbon dioxide is removed by passing a brisk stream of steam 
through the mixture. In this case, a quaternary phosphate appears 
in the solid phase. The quantity of carbon dioxide expelled 
increases, in general, with the dilution in consequenee of the 
increased hydrolysis of the sodium carbonate. From the com¬ 
position of the solutions it is shown that with a constant relation¬ 
ship between the components of the reaction the normal sodium 
phosphate content of the solid phase increases with increasing 
concentration, and also a portion of the sodium salt may be re¬ 
moved by washing the solid phase. It would therefore seem to 
be impossible to prepare normal calcium phosphate and calcium 
hydrogen phosphate free from sodium in the presence of sodium 
salts. The phosphoric acid content of the solid phase and the 
solution influence only indirectly the carbonic acid content of 
the solution and solid phase. The phosphoric acid content of 
the solid phase varies between very narrow limits and does not 
fall below 30% after repeated treatments with saturated sodium 
carbonate solution, and the calcium carbonate content never 
exceeds 22%. A complete separation of phosphoric acid and 
calcium by boiling with sodium carbonate solution is therefore 
impossible. J. F. S. 

The Metallurgy of Zinc. Lemarchands (Eev, MetalL, 1920, 
17, 803—811, See also A., 1920, ii, 313).—Experimental investiga¬ 
tions of the action of carbon on zinc oxide in an atmosphere of 
nitrogen, the action of carbon monoxide on zinc, and the action of 
carbon monoxide on zinc oxide lead to the following conclusions : 
(1) Zinc oxide is reduced by carbon and by carbon monoxide 
simultaneously. (2) The reduction of zinc oxide by carbon begins 
at temperatures which depend on the rate of heating, being lower 
for rapid heating. (3) The temperature of reduction of zinc oxide 
by carbon is governed by the reaction velocity of the heterogeneous 
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system (ZnO+C), that is by the rate at which the two substances 
can diffuse and thus come into contact with each other. (4) The 
temperature of reduction of zinc oxide by carbon is much lower than 
has Wn previously believed, as low as 762°. (5) The reaction 

ZnO+C=Zn+CO is reversible. It proceeds from left to right at 
600°, but only at much higher temperatures is the reverse reaction 
noted. (6) Zinc oxide is reduced by carbon monoxide much more 
easily than has previously been believed, even at temperatures as 
low as 360—400°. (7) Values calculated on the basis of the energy 

liberated in the formation of these substances agree well with those 
found experimentally. Chemical Abstracts. 

The so-called Action of Water on Lead. John C. Thresh 
{Analyst, 1921, 46, 270—279).—^Water itself has no action on lead 
and merely acts as an inert medium by means of which foreign 
substances dissolved in it may act on the metal. Dissolved oxygen 
combines with the lead to form a soluble oxide dr hydroxide, which 
remains in solution (up to saturation) unless other substances 
capable of combining with it are present. This solution is of a 
colloidal nature, and of such a coarse degree of dispersion or so liable 
to adsorption that it will not pass through a Pasteur filter and may 
eyen be removed by a filter-paper of fine texture. In the presence 
of acids yielding soluble lead salts, such salts are formed and remain 
in solution, but with acids yielding insoluble salts a precipitate is 
formed which may be deposited on the metal in such a way as to 
prevent further action. Any soluble salts present in the water may 
also act on the lead hydroxide. The whole subject is dealt with 
under the following headings : Effect of filtration on lead in water; 
factors affecting the colorimetric estimation of lead; influence of 
heat and agitation on the solution of lead; influence of surface 
area; action of distilled water; rate of utilisation of oxygen; 
effect of carbon dioxide; influence of carbonates. In the colori¬ 
metric estimation of lead by means of hydrogen sulphide, the best 
results are obtained in acetic acid solution, especially with acetic 
acid containing gelatin. W. P. S. 

The Interpenetration of Solids. H. Weiss and P. Lafitte 
(Compt, rend,, 1921, 173, 146—148).—In continuation of previous 
work (A., 1920, ii, 645) it is shown that in the interpenetration of 
zinc and copper there is no discontinuity for the penetration of 
zinc into copper at the melting point of zinc. This result is con¬ 
firmed by experiments with tin and copper, and mercury and 
copper. Penetration occurs at temperatures considerably below 
the melting point of either of the metals if sufifleient time is given. 

There is very appreciable penetration of zinc or tin into copper 
at 100° during one month. Experiments, at temperatures in each 
case slightly below the minimum melting point for the couple, on 
couples with copper as one metal and a large range of metals for 
the other, gave a positive result in every case except when aluminium 
was the second metal, and even in this case lack of penetration was 
probably due to lack of contact between the two metals. W. G. 
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Sodium Cuprite. Erich Muller [with (Fel) Ilse Ernst] 
{Zeitsch. angew. Chem.y 1921, 34, 371—373).—Both cupric hydroxide 
and oxide, when shaken with strong solutions of sodium hydr- 
oxide, dissolve to an amount depending on the concentration of 
the alkali. The maximum solubility is reached at about 16*SN- 
sodium hydroxide and is about 0*4 mole of copper per litre in 
the case of the hydroxide and 0*05 mole in the case of the black 
oxide. On increasing the concentration of the alkali, the solubility 
suddenly falls in both cases to the same figure, and in 18i\r-solutions 
there is practically no copper in solution. In solutions of lower con¬ 
centration than 15iV^, the stable solid phase is black cupric oxide, 
whilst with solutions of higher concentration it is sodium cuprite, 
which appears as a blue precipitate similar in appearance to cupric 
hydioxide, which, however, on warming the solution in which it is 
produced and again allowing to cool, crystallises. The crystals 
cannot be washed free from excess of alkali as they decompose into 
the black oxide in contact with an excess of water. Equilibrium 
diagrams are given of the system, copper hydroxide-sodium cuprite- 
sodium hydroxide-copper oxide, and the subject is discussed from 
a physico-chemical point of view. A. R. P. 

Purification of Mercury. C. Harries (Zeitsch. angew. Chem., 
1921, 34, 359).—An efficient method for the purification of mercury, 
especially that containing lead or tin which cannot be removc'd by 
distillation or treatment with nitric or chromic acids, is to heat the 
metal for several hours at 150° in a large flask whilst passing a 
current of air through it by means of a glass tube extending about 
1 cm. below the surface. The metal is continually agitated and, 
when a considerable scum of oxide has collected on the surface, 
it is filtered and again treated by the same method. The process is 
repeated until no further scum forms, after which the filtered metal 
is distilled in a vacuum from an ordinary fractionating fiask pro¬ 
vided with a cork stopper carrying the condensation apparatus. 
The stopper is rendered gas-tight by smearing it with a mixture of 
chalk and glue or sulphite cellulose tar. The oxide scum produced 
in the first stage of the purification may contain a ec'rtain amount 
of finely-divided mercury, which is recovered as metal by digestion 
of the scum with hydrochloric acid. A. R. P. 

Combinations of Halogenated Derivatives of Mercury 
and of Thallium. J. Barlot and J. Pbrnot (Compt. rend., 
1921, 173, 232—234).—Mercury and thallium form a double 
chloride, bromide, and iodide of the type HgX 2 ,TlX, where X repre¬ 
sents the halogen. The thallium may be estimated in these salts 
by converting them into the mixed nitrates, precipitating the 
thallium and mercury as sulphides, dissolving out the thallium 
sulphide with 10% nitric acid, and finally precipitating and weighing 
the thallium as thallous iodide. W. G. 

The Ternary System : Ammonium Chloride-Manganous 
Chloride-Water. Frederick William Jeffrey Clbndinnen 
and Albert Cherbury David Rivett (T., 1921, 119, 1329—1339). 
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Iron-Carbon Alloys. Rudolf Ruer (Zeitsch. anorg. Ghem,, 
1921, 117, 249—261).—The temperature-composition diagram of 
the system: iron-carbon has been further investigated in connexion 
with the solubility of cementite in molten iron and the perlite 
equilibria corresponding with the complete equilibrium between 
austenite, ferrite, and graphite. Experiments are described which 
show that cementite exists undecomposed in the molten system. 
Experiments on isolated cementite show that decomposition with 
separation of graphite commences at temperatures just above 1100°, 
and that it is impossible to melt this substance without decom¬ 
position. The amount of decomposition of cementite is 6*0% at 
1112° and 63% at 1132°, at these temperatures the mass is not 
molten, but melts completely at 1164°. Time-cooling and time¬ 
heating curves have been made with iron containing 5% of carbon. 
A halt is observed at 734° in the heating curve, and on cooling from 
772° a halt occurs at 720°. After allowing to cool to 600° and then 
reheating, halts were observed at 736° and 746°, and on again 
cooling the same halt was obtained at 720°, which after several 
successive treatments became 718°. The results show that the 
perlite transition occurs at 721° (cf. this vol., ii, 198). Since on the 
heating curve the halt corresponding with the stable eutectic lies 
12°.higher than that corresponding with perlite (746° against 734°), 
so will also the equilibrium temperature of the stable eutectic lie 
12° higher than the transition temperature of the perlite, that is, 
at 733°. J. F. S. 

The Retarded Solution and Premature Precipitation of 
Cementite in Eutectic and Hypereutectic Carbon Steels. 

Sauvageot (Compt. rend., 1921, 173, 297—300).—Prom work with 
tool steels the author confirms the results of Portevin and Chevenard 
(this vol., ii, 510). In steels which are totally or locally hypereutec- 
toid the influence of the initial state of the cementite on the 
temperature at which it disappears is very important. W. G. 

“ Caput mortuum ’’ again. Edmund 0. von Lippmann 
(Chem. Zeit., 1921, 45, 801).—^A brief historical essay on the origin 
of the terms “ caput mortuum and “ colcothar.’' A. A. E. 

Reaction between Iron Sulphide and Carbon Dioxide. 

V. M. Goldschmidt {Tidskrift Kem., 1920, 17, 215—218, 221— 
228).—The reaction expressed by the equation FeS”f3C02= 
Fe0+3C0+S02 does not take place below 630°, and a temperature 
of 1150° is necessary for appreciable reaction, whereas ferrous oxide 
is attacked by sulphur dioxide at 580°. Theoretical, as well as 
experimental, results demonstrate that the reaction is unlikely to 
possess practical value in metallurgical processes. 

Chemical Abstracts. 

Titanium. Maurice Billy {Ann, Chim., 1921, [ix], 16, 
5—64).—^A more detailed account of work already published (A., 
1912, ii, 1178; 1914, ii, 281; this vol., ii, 456). W. G. 
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The Equilibria of Ter-, Quadri-, and Quinque-valent 
Vanadium in Solution in Concentrated Sulphuric Acid. 

V. Auger {CmipL rend,, 1921, 173, 306—308).— A solution of 
vanadic acid in sulphuric acid begins to decompose before the 
boiling point is reached. It loses oxygen, and after boiling for 
several hours an equilibrium is reached, two-thirds of the vanadium 
being reduced to the quadrivalent state, if the solution contains 
less than one part of vanadium per thousand. With more con¬ 
centrated solutions, as soon as the reduction has commenced, 
vanadyl hydrogen sulphate is first deposited and then vanadyl 
sulphate until the concentration is reduced to 1 : 1000. In all 
cases, reduction is incomplete. Sulphur dioxide slowly reduces 
the vanadic-sulphuric acid solution. In the presence of sulphur, 
the reduction of quinquevalcnt vanadium gives at first a blue 
solution of the hypovanadyl salt and then at a later stage anhydrous 
vanadous sulphate is deposited and the solution is entirely free 
from vanadium. 

Starting with a hypovanadic-sulphuric acid mixture as soon as 
the boiling point is reached, sulphur dioxide is liberated until 
one-third of the vanadium is oxidised and the solution contains the 
same volume of quadri- and quinque-valent vanadium as the solution 
mentioned above. W. G. 


Mineralogieal Chemistry* 


The Origin and Chemical Structure of Coal. K. G. Jonas 
{Zeifsch. angew, Chem., 1921, 34, 373—374).—Polemical. The 
author considers that the theory of the origin of coal from the 
lignin and not from the cellulose portion of plants developed by 
Fischer and Schrader (this vol., ii, 210) is not in accordance with 
all the known facts, and in some cases even does not agree with 
their own results. A. R. P. 

Formation of Fluorite at the Ordinary Temperature. 

W. Wetzel (Centr. Min., 1921, 444—447).—Fragments of a 
calcareous rock (calcareous sandstone or siliceous limestone) were 
placed for some days in 3% hydrofluoric acid in a vulcanite vessel. 
The resulting small, model-like octahedra, up to 0*28 mm. across, 
have the characters of fluorite, except the low d 2*2 which is attri¬ 
buted to inclusions. By the action of the dilute acid on ordinary 
(soda-lime) glass minute octahedra are also produced, which only 
differ from fluorite in showing anomalous birefringence, L. J. S. 
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Further Improvements in the Nephelometer-Colorimeter. 

Philip Adolph Kober and Robert E. Klett (J. Biol. Chem., 
1921, 47, 19—25; cf. A., 1915, ii, 837; 1917, ii, 266).—The 
improvements, which are mainly designed to eliminate fatigue 
during the use of the instrument, are: the removal of the milled 
heads which operate the cups from the top to the bottom of the 
instrument; the provision of a 50 mm. auxiliary scale which can 
be read from the top of the instrument through an eye-piece of the 
same focal distance as the telescope; and the presence of a micro¬ 
meter arrangement for setting the zero point which can be locked 
in any position. . E. S. 

The Substitution of Turbidimetry for Nepbelometry in 
certain Biochemical Methods of Analysis. W. Denis («/. 
Biol. Chem., 1921, 47, 27—31).—The author recommends the use 
of the turbidimeter (cf. Folin and Denis, A., 1914, ii, 687) in 
place of the nephelometer on the grounds that the former method 
gives accurate results with fairly wide differences (50%) between 
the strengths of the standard and unknown solutions. It was 
tested in the estimation of calcium in blood by Lyman’s method 
(A., 1917, ii, 271), of fat in blood and milk by Bloor’s method 
(A., 1914, ii, 392), and of inorganic phosphates in blood plasma 
(cf. Bloor, A., 1918, ii, 452). E. S. 

Estimation of the Hydrogen-ion Concentration in Water 
by a Colorimetric Method. I. M. Kolthoff (Pharm. 
Weekblad, 1921, 58, 1005—1020).—Tn a colorimetric method the 
water is treated with neutral-red solution, and the tint is compared 
with standardised acid and alkaline solutions of the same indicator 
contained in two wedge-shaped tubes attached to each other by 
Canada balsam. By means of a movable graduated scale the value 
of for the corresponding tint can then be read off directly. This 
method is preferable to the use of the hydrogen electrode. From 
a knowledge of the hydrogen-ion concentration and the bicarbonate 
content, the carbon dioxide content may be determined from 
[C 02 ]-[H-][HC 03']/3 X10“’ (cf. this vol., ii, 409). W. J. W. 

The Potentiometric Titration of Iodides by means of 
Permanganate. I. M. Kolthoff (Rec. trav. chim., 1921, 40, 
532—538).—The author confirms Hendrixson’s statement (this 
vol., ii, 411) that potassium iodide can be titrated potentiometrically 
with potassium permanganate in the presence of sulphuric acid. 
The results are very accurate even in dilute solutions, provided 
that the concentration of the acid is not less than 0-13iV. The 
presence of bromides or chlorides considerably lowers the jump in 
potential at the end point, but iodide can be estimated in the presence 
of twice the equivalent amount of bromide or twenty times the 
equivalent amount of chloride. W. G. 
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Colorimetric Estimation of Sulphur in Cast-iron and Steel. 

G. Misson (Ann. Chim. Analyt.y 1921, [ii], 3, 200—201).—One gram of 

the sample is placed in a conical flask, 10 c.c. of benzene and 50 c.c. 
of hydrochloric acid are added, and the mouth of the flask is covered 
with a piece of filter-paper moistened with arsenious acid solution 
(10 grams of arsenious oxide dissolved in 30 c.c. of concentrated 
hydrochloric acid and diluted to 1 litre); on this paper cover are 
placed, in order, a piece of white felt 5 mm. in thickness, an ebonite 
plate, and a lead plate weighing about 500 grams. The liberated 
hydrogen sulphide is absorbed by the impregnated filter-paper and 
the yellow coloration of the arsenious sulphide is distributed uni¬ 
formly over the surface. The coloration obtained is compared with 
those obtained from standard specimens of metal containing known 
amounts of sulphur. W. P. S. 

Rapid Estimation of Sulphur in Urine. Ch. Rabaut and 
A. StillmunkIis (Progres med., 1920, 50—51; Pep. pharm., 1921, 
(3), 33, 37—38).—Sulphur as preformed sulphate is estimated 
volumetrically by addition of a standard acidified solution of 
barium chloride, the reaction tube being centrifuged after each 
addition, until precipitation no longer takes place. Total sulphate 
(preformed + conjugate) is estimated in a like manner after boiling 
the urine with hydrochloric acid, the total sulphur content being 
similarly estimated in a clear solution of the incinerated urine. 

Chemical Abstracts, 

Estimation of Inorganic Sulphate, Total Sulphate, and 
Total Sulphur in Urine by the Benzidine Method. Cyrus 

H. Fiske (J. Biol. Chem.y 1921, 47, 59—68).—An error, which is 

pronounced in the case of short period metabolism experiments, 
is introduced in the estimation of sulphates in urine by the benzidine 
method (A., 1914, ii, 142, 485; A., 1916, ii, 147) owing to the 
solubility of benzidine sulphate in the presence of chlorides. 
To avoid this error a modified method is described in which 
phosphates are first precipitated by shaking the diluted urine with 
finely powdered basic magnesium carbonate after making faintly 
alkaline to phenolphthalein with ammonia and adding a small 
quantity of ammonium chloride. The filtered solution is then 
used for the three estimations. Excess of chloride can now be 
avoided (1) in the case of the inorganic sulphate, by addition of 
only sufficient hydrochloric acid to make the liquid acid to bromo- 
phenol-blue; (2) in the case of the total sulphate, by hydrolysing 
by evaporation to dryness with a small quantity of hydrochloric 
acid; (3) in the case of the total sulphur, by removal of excess of 
hydrochloric acid, after dissolving the residue of copper oxide, by 
evaporation to dryness instead of by neutralisation. E. S. 

New Method for the Estimation of Thiosulphate in the 
Presence of Sulphite and Tetrathionate. Albin Kurtenacker 
and Albert Fritsch (Zeitsch. anorg. Chem., 1921,117, 262—266).— 
Thiosulphate may be estimated in the presence of sulphite by the 
following method. The mixture of the two salts is titrated in the 
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usual way by means of i\r/ 10 -iodine solution; the solution is then 
diluted to 200 c.c., treated with phenolphthalein, and neutralised 
with 5% ammonia solution. The neutral solution is now treated 
with about 7 c.c. of 10% potassium cyanide solution and after 
keeping for ten to fifteen minutes the following reaction will have 
completed itself : 3KCN +Na 2 S 40 g +H 20 =Na 2 S 203 +K 2 SO 4 + 
KCNS+2HCN. The solution is acidified with 25—50 c.c. of 
sulphuric acid (1 : 3) and titrated with N/lO —/20-iodine solution. 
From the two titration values the amount of thiosulphate and 
sulphite may be calculated. The method gives trustworthy results, 
but the conditions mentioned must be strictly adhered to. 

J. F. S. 

Detection of Nitrogen in Organic Compounds. Constantin 
D. Zenghelis (Comp, rend., 1921, 173, 308—310).—The organic 
matter is mixed with a mixture of soda-lime and copper powder, 
the latter two being in the proportion of 2:1. The mixture is 
placed in a crucible and covered with a layer of soda-lime and copper 
powder. The crucible is covered with a watch glass carrying on 
its under-surface a drop of the formalin-silver nitrate reagent for 
the detection of ammonia (this vol., ii, 558) and on its upper-surface 
a droj) of cold water. The crucible is heated on a quartz plate until 
drops of water begin to condense on the watch glass, when it is put 
on one side. The formation ol a silver mirror indicates the presence 
of nitrogen in the organic compound. The method is very sensitive 
and requires but a very small amount of material, and is applicable 
to all types of organic nitrogenous compounds. W. G. 

Gasometric Estimation of Nitrogen. Raymond L. Stehle 
(J. Biol. Chem., 1921, 47, 11).—The liberation of oxygen in the 
gasometric estimation of nitrogen (this vol., ii, 128) is due to the use 
of copper sulphate in the Kjeldahl digestion. Hence if this sub¬ 
stance is omitted the removal of oxygen is unnecessary. E. S. 

Micro-estimation of Nitrogen. H. Luhrig (Pharm. Zentr.-h,, 
1921, 62, 437—444).—A detailed procedure is given for the esti¬ 
mation of very small quantities of ammonia, protein nitrogen (by 
Kjeldahl's method), and nitric nitrogen (by reduction with iron). 
In each case the ammonia is separated by steam-distillation and 
collected in A/ 200 -sul})huric acid; for very small quantities of 
ammonia it is preferable to estimate the excess of sulphuric acid 
iodometrically. W. P. S. 

Micro-chemical Estimation of Nitrogen by Kjeldahl’s 

Method. Vlad. Stanek (Zeitsch, Zuckerind. Cechoslov., 1921, 45, 
323—326, 335—338, 347—349).—^Full working details are given 
of a modification of Pregl's method (Die quantitative MikToanalyse, 
Berlin, 1917), which has given results as accurate as the ordinary 
Kjeldahl’s method and with a great economy of reagents and 
time. Except for the use of a steel condenser tube the method 
only differs from the ordinary Kjeldahl method in quantitative 
respects, for example, the amount of material used may range 
from a few mg. upwards, digestion is carried out with 1—10 c.c. 
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of sulphuric acid in a flask of 26—30 c.c. capacity, the distillation 
flask has a capacity of 160 c.c., and ^/70 acid is employed in the 
absorption flask. An electrical device for preventing irregular 
boiling in the distillation flask is described. [See also J, Soc, 
Chem. Ind,, 1921, Aug.] J. H. L. 

A New Reaction of Ammonia. Const. D. Zenghblis (Comp, 
rend., 1921, 173, 153—155).—The reagent is a 20% solution of 
silver nitrate containing 3% of a commercial solution (33—37%) 
of formaldehyde and is prepared immediately before use. The 
exposure of a drop of this reagent to an atmosphere containing 
ammonia results in the formation of a thin metallic mirror. The 
reaction is sensitive to 0-00000034 gram of ammonia. In applying 
the tests to salts the ammonia is liberated by warming with dilute 
alkali. W. G. 

Use of ''Fornitral" for the Detection and Estimation of 
Nitric Acid. (Ann, Chim. Analyt., 1921, [ii], 3, 207—^208).—“ For- 
nitral ” consists of 2 mols. of formic acid combined with 1 mol. of 
fwdo-anilodiphenyldihydrotriazole. Five drops of a 10% solution of 
this substance yields a precipitate at once when mixed with 1 c.c. 
of a solution containing 0-03 mg. of nitric acid. For the estimation 
of nitric acid, 100 c.c. of a solution containing about 0-1 gram of 
nitric acid are acidified with 10 drops of dilute sulphuric acid, the 
mixture is boiled, and 10 c.c. of the reagent are added; the mixture 
is then cooled at 0° for two hours, the precipitate collected on a 
filter, washed with a small quantity of cold water, dried at 100®, 
and weighed. The weight found is multiplied by 0-168 to obtain 
the amount of HNOg present. W. P. S. 

An Improved Gas Combustion Furnace for Use in Organic 
Analysis. Thomas Johnson Medley (T., 1921, 119, 1242—1243). 

Estimation of Calcium in Blood. M. Kahn and L. G. 
Hadjopoulos (Proc, Soc. Exp, Biol. Med., 1921, 18, 200; from 
Physiol, Abstracts, 1921, 6, 311).—The calcium is precipitated as 
oxalate, centrifuged, washed, dried, and ashed. The residue of 
calcium oxide is dissolved in A^/50-hydrochloric acid and the 
excess of the latter titrated with iV^/lOO-sodium hydroxide, using 
phenolphthalein as indicator. C. R. H. 

Estimation of Metal Sulphides by Heating in Hydrogen 
Sulphide. I. L. Moser and Anna Schattner (Chem. Zeit., 1921, 
45, 758—759).—Zinc, cadmium, manganese, and silver may be 
estimated gravimetrically by conversion into sulphide, followed 
by ignition of the dried compound in a current of dry hydrogen 
sulphide gas. The latter is prepared by the action of hydrochloric 
acid on ferrous sulphide, and is purified by passing it in succession 
through four wash-bottles maintained at 60®, and containing 1 : 2, 
1 :4, and 1 : 8 hydrochloric acid and water respectively, then 
through a wash-bottle containing cold water, a tube filled with 
potassium hydrosulphide, and lastly through a large U4ube packed 
with calcium chloride. The precipitated sulphides are dried, the 
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precipitate is detached from the paper, the latter ashed in a crucible, 
the main precipitate added, and the crucible supported in a Bunsen 
flame so that it is surrounded by about three-fourths of the flame. 
The crucible is covered with a perforated lid through the hole in 
which a glass tube, to deliver the gas, projects two-thirds of the 
way down the crucible. A steady stream of gas is passed through 
for i —f hour while the bottom of the crucible is maintained at a 
dull red heat, and the gas current is kept on until the whole is 
quite cold. In this way the sulphides are obtained in a dense 
or crystalline form. By simple ignition in the above manner 
the following compounds may be converted into, and weighed as, 
sulphide—zinc oxide, carbonate, and sulphate, manganese sulphate, 
dioxide, and trimanganese tetroxide, silver chloride, or nitrate. 
If iron sulphide or oxide is treated in the above manner the residue 
contains higher sulphides of iron, but exact results •may be obtained 
by diluting the hydrogen sulphide with five times its volume of 
hydrogen, and heating for half an hour, after which the residue is 
cooled in a current of hydrogen and weighed as FeS. A. R. P. 

Gravimetric Analysis. XVIII. XXIII. Determination of 
Cadmium. L. W. Winkler {Chem, Zeit.y 1921, 34, 383—384).— 
On passing a current of hydrogen sulphide through a hot, strongly 
acid solution of cadmium sulphate containing a very small quantity 
of hydrochloric acid, a heavy, red, crystalline precipitate of cad¬ 
mium sulphide containing 1*01% of SO 4 is obtained. A gravimetric 
method for the determination of cadmium based on this fact is 
carried out as follows. The neutral or slightly acid cadmium 
sulphate solution containing 0*25—0*01 gram of cadmium and 
about 100 c.c. in bulk, is treated with 3 c.c. of concentrated sulphuric 
acid and 1 drop of A-hydrochloric acid, heated to boiling and 
saturated with hydrogen sulphide for 16 minutes; then cooled to the 
ordinary temperature and again treated with the gas for 15 minutes. 
The precipitate is collected on a wad of cotton wool that has 
previously been washed with methyl alcohol and dried at 130°, 
washed with 50 c.c. of water containing a few drops of acetic acid 
and some hydrogen sulphide, then with methyl alcohol, dried first 
at the ordinary temperature, then at 130° for one hour and weighed. 
One mg. is added to the weight so found to allow for the cadmium 
that is not precipitated, and the figure is then converted to that 
for the pure sulphide by multiplying by 0*9806. Chlorides should 
be removed first by evaporation of the solution with an excess of 
3 c.c. of sulphuric acid more than that necessary to decompose 
them. Sulphates of the alkali metals, magnesium, manganese, 
ferrous iron, cobalt, nickel, aluminium, or chromium do not inter¬ 
fere. Zinc is partly co-precipitated; in its presence, the precipitate 
should be re-dissolved in hydrochloric acid, the solution evaporated 
to dryness with sulphuric acid, the mass taken up in water, and 
the precipitation with hydrogen sulphide repeated. A. R. P. 

Estimation of Small Amounts of Lead in Brass. Francis W. 
Glaze (J. Ind, Eng. Chem,, 1921, 13, 553—654).—In determining 
lead electrol 3 rtically as lead dioxide, current density and acid 



a, 660 


ABSTRACTS OF CHBMIOAIi PAPERS. 


concentration are the most important variables. The following 
method has proved satisfactory for estimating lead in amounts 
less than 0*06%. 8*643 Grams of a sample of brass are treated 
with 30 c.c. of nitric acid (1:1) and then dissolved by adding 10— 
15 c.c. of nitric acid (d 1*42) and warming. The solution is evapor¬ 
ated until cupric nitrate begins to crystallise out, cooled, and heated 
with 5 c.c. of nitric acid and a small amount of water until the 
salt redissolves. After dilution to volume, it is electrolysed at a 
current of N,D. 100 of 1*5 amperes, and 2*9—3*1 volts. Deposition 
of the lead dioxide is complete in one hour, but the current should 
be continued for a further ten minutes. The anode is washed 
with water and alcohol, dried at 200—230° for half an hour, cooled, 
and weighed. After cleaning, it is again weighed, and the difference 
X10 gives the percentage of lead in the brass. W. J. W. 

The Titrimetric Estimation of Mercury. Eenar Biilmann 
and (Mlle) Karin Thaulow {Bull. Soc. chun., 1921, [iv], 29, 587— 
592).—Two methods arc described. One is based on the fact that 
allyl alcohol reacts with mercuric salts to give an organo-mercuric 
compound, CaHs-OH+HgXg-CgHg-O-HgX+HX, which with alkali 
gives a hydroxide, CgHg’O’HgX+NaOH^Cgllg'O’Hg'OH+NaX, 
which is so feebly basic that it does not redden phenolphthalein. It 
reacts with potassium bromide to liberate an equivalent amount of 
potassium hydroxide, C 3 H 5 * 0 *Hg* 0 H+KBr=C 3 H 5 * 0 'HgBr 4 -K 0 H. 
To an acid solution of the mercuric salt, allyl alcohol is added 
together with a few drops of phenolphthalein and a slight excess 
of sodium hydroxide. The solution is exactly neutralised with 
acid, five grams of potassium bromide are added, and the alkali 
liberated is titrated with standard acid. 

For the second method the salt is dissolved in dilute acid and the 
solution is supposed to be free from halogen ions or carbon dioxide. 
A few drops of phenolphthalein are added and an excess of sodium 
hydroxide. Dilute sulphuric acid is added until the red colour of 
the indicator exactly disappears and then 5 grams of potassium 
iodide are added. The action occurring is HgO+2KI+H20= 
Hgl 2 + 2 KOIi. The alkali liberated is titrated with standard 
acid. W. G. 

The Precipitation of some of the Rare Earths by Creams of 
Insoluble Oxides and Carbonates, based on the Principle of 
Hydrolysis. Arthur C. Neisii and J. W. Burns {Can. Chem. 
Met., 1921, 5, 69—74).—An investigation of the hydrogen-ion 
concentration of some salts of the rare earths, and the hydroxyl-ion 
concentration of various oxides and carbonates has led to the 
development of the following scheme of analysis : The solution is 
treated with hydrogen sulphide or suljjhur dioxide to reduce cerium 
compounds to the cerous condition, excess is removed by boiling, 
and the solution then treated in an atmosphere of carbon dioxide 
with a slight excess of lead, zinc, or copper carbonate, red lead or 
zinc oxide, whereby thorium hydroxide is precipitated; after 
being dissolved and reprecipitated, this is washed, ignited, and 
weighed. The original filtrate is treated with a small excess of 
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potassium permanganate, boiled, a slight excess of lead, manganese, 
or zinc carbonate, or red lead added, and the mixture quickly 
filtered from precipitated ceric hydroxide, which is estimated as 
before. To the filtrate is then added a slight excess of magnesium 
oxide or carbonate, or silver oxide; after being heated to only, 
the liquid is filtered; neodymium and praseodymium are separated 
by fractional precipitation with ammonia of the redissolved residue, 
whilst lanthanum hydroxide is removed from the filtrate with 
sodium hydroxide. Chemical Abstracts. 

The Estimation of Small Quantities of Iron. L. Maquenne 
(Bull. Soc. chim.f 1921, [iv], 29, 585—587).—For the estimation of 
iron in plant products the material is ashed at a red heat and 0*01— 
0*05 gram of the ash is moistened with nitric acid and again calcined. 
To the residue 1 c.c. of 10% sulphuric acid is added and the mixture 
heated until white fumes are evolved. Three drops of hydrochloric 
acid and 1 c.c. of water are added, and the liquid is decanted into a 
tube of 3—4 c.c. capacity. The residue is washed with 1 c.c. of 
water. Any calcium sulphate in the decanted liquid is removed 
by centrifuging it. The clear liquid is decanted and a few drops of 
sodium phosphate and a very sHght excess of ammonia are added, 
until a permanent precipitate is obtained. One c.c. of acetic acid 
is siidded and the ferric phosphate, which is insoluble, is separated 
by centrifuging and dissolved in^ three drops of hydrochloric acid, 
the solution being diluted to 2 c.c?and poured into a tube containing 
a few drops of potassium ferrocyanide, the iron then being estimated 
colorimetrically against standards. W. G. 

Estimation of Small Quantities of Iron. L. Mathieu 
(Ann. Falsif., 1921, 14, 203—204; cf. this vol., ii, 351).—Under 
proper conditions of illumination, the thiocyanate method is 
trustworthy for the estimation of very small quantities of iron. 
In the case of wine, the ash should be dissolved by heating with 
10% sulphuric acid and the solution then treated with two drops of 
10% nitric acid before the thiocyanate is added. W. P. S. 

Estimation of Cobalt and Nickel in Cobalt Steels. G. E. F. 

Lundell and J. 1. Hoffmann (J. Ind. Eng. Chem.y 1921, 13, 540— 
543).—In the electrolytic method of determining cobalt and nickel, 
vanadium interferes in the deposition of either alone, but not when 
both are electrolysed simultaneously. Tungsten affects the deposi¬ 
tion of cobalt, or cobalt and nickel, but not of nickel alone. Ferrous 
salts, chromates, tartrates, and molybdenum exert marked inter¬ 
ference, but sulphates of potassium, manganese, and chromium, 
chlorides, and small amoimts of platinum, are without harmful 
effect. In the following method the action of interfering agents is 
avoided. The steel is dissolved in hydrochloric and nitric acids, 
and tungstic and silicic acids are filtered off and treated with 
sodium hydroxide. Insoluble matter is then filtered off, dissolved in 
hydrochloric acid, and added to the main solution. By treatment 
of this with ether, most of the iron and molybdenum are removed. 
The acid extract is heated with sulphuric acid until fumes are 
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evolved, chromium, vanadium, and manganese are oxidised with 
potassium persulphate, and the hot solution is added to hot sodium 
hydroxide solution and filtered, by which process chromium, 
vanadium, and any residual tungsten and molybdenum are removed. 
The precipitate is dissolved in sulphuric acid to which a little sodium 
bisulphite is added, and the copper separated by treatment with 
hydrogen sulphide. Iron is removed by double precipitation with 
ammonium hydroxide after expulsion of hydi’ogen sulphide and 
re-oxidation. The combined filtrates are then electrolysed for 
nickel and cobalt, which are weighed and dissolved, and the nickel 
is finally separated by treatment with dimethylglyoxime. If 
desired, separate estimations may be made of chromium, vanadium, 
manganese, and copper isolated by the above method. W. J. W. 

Reactions of the Xanthates. A. Whitby and J. P. Beard- 
wood {Journ. Ghem. Met. Soc. 8. Africay 1921, 21, 199—200).— 
Nickel and cobalt may be separated by the use of an alkali xanthate 
in the following manner: The solution is treated with 1 gram of 
citric acid, followed by ammonia until alkaline; 1 gram of sodium 
or potassium xanthate is then added and acetic acid until just acid, 
whereby nickel and cobalt are quantitatively precipitated. After 
remaining in a warm place for two to three hours, the solution is 
filtered, the precipitate well washed with warm water, rinsed back 
into the original beaker, and digested with 1 : 1 -ammonia to dis¬ 
solve the nickel compound. The insoluble residue of cobalt 
xanthate is collected, washed with ammonia until all yellow colour 
is removed from the paper, and ignited to C 03 O 4 which is weighed. 
The nickel in the filtrate is recovered by acidifying with acetic acid; 
the precipitate is collected, washed with warm water, ignited, and 
weighed as NiO. Copper, if present in the original solution, is 
found with the cobalt fraction; it may be removed by solution of 
the ignited oxides in hydrochloric acid, followed by precipitation 
with hydrogen sulphide. A. R. P. 

Estimation of Small Amounts of Chromium in Steels. 

B. S. Evans {Analyst, 1921, 46, 285—286).—The method depends 
on the red coloration obtained when chromic acid is treated with 
diphenylsemicarbazide solution, and is suitable for the estimation 
of quantities of 0*001%, or less, of chromium in iron. The reagent 
is prepared by dissolving 1 gram of diphenylsemicarbazide in 10 c.c. 
of glacial acetic acid and diluting the solution with water to 1 litre; 

5 c.c. of the reagent and 10 c.c. of dilute (1 : 3) sulphuric acid are 
used for each test. W. P. S. 

Detection of Antimony in Presence of Tin. Vladimir 
Njegovan {Chem. Zeit., 1921, 45, 681).—In hydrochloric acid 
solutions containing antimonious and stannic chlorides, as obtained 
in the ordinary course of qualitative analysis, the antimony may be 
detected by precipitation as red oxysulphide on boiling with sodium 
thiosulphate solution. The stannic salt gives at the same time a 
white precipitate of sulphide and hydroxide. If, for example, 

1 o.c. of the hydrochloric acid solution is partly neutralised with 
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sodium carbonate but left acid enough to prevent separation of 
basic salts, and then boiled for one minute with one or two drops 
of JV/2-sodium thiosulphate solution, antimony may be detected 
even at a concentration of N /lOO in presence of i^/2-stannic chloride, 
by the pink tint of the precipitate. Excess of thiosulphate must be 
avoided, as the precipitation of sulphur masks the red colour. 
Stannous chloride, if present, should be oxidised with nitric acid 
before the test. Any cupric salt present is precipitated as sulphide, 
thus masking the reaction, and in this case the liqiud shoidd be 
made slightly alkaline with sodium carbonate, warmed to dissolve 
the antimony oxysulphide, filtered from copper sulphide, acidified 
with hydrochloric acid, and heated again with thiosulphate. 

J. H. L. 

Methods of Estimating Cholesterol and Alli^d Substances. 

John Addyman Gardner and May Williams {Biochem. J,, 1921, 
15, 363—375).—The estimation of coprosterol cojorimetrically by 
means of acetic anhydride and sulphuric acid against coprosterol 
and cholesterol standards is influenced both by the volume of acid 
and by temperature. In estimating coprosterol against cholesterol, 
precautions ought also to be taken to avoid the difference in the 
time of the colour induction. i/^-Coprosterol cannot be estimated 
colorimetrically against either cholesterol or coprosterol. P-Chole- 
stanol gives only a very faint colQpr reaction with acetic anhydride 
and sulphuric acid, which is most probably duo to traces of chole¬ 
sterol, and it cannot therefore bo estimated colorimetrically. 
Cholesteryl acetate, benzoate, and stearate give the colour re¬ 
actions as easily as cholesterol itself, but the quantitative results 
are rather high. With coprosteryl acetate, on the other hand, 
the colour changes are very slow. The presence of amorphous 
sterols from faeces vitiates the colorimetric estimation of chole¬ 
sterol and coprosterol owing to the bright green coloration which 
they ultimately give. The colorimetric method cannot be applied 
to the estimation of the unsaponifiable matter of faeces. The 
ether extracts of serum or blood can be estimated colorimetrically. 
Results obtained with extracts from other tissues arc untrustworthy. 

S. S. Z. 

Source of Error in the Colorimetric Methods for the 
Estimation of Cholesterol in Tissue Fats. John Addyman 
Gardner and Francis William Fox {Biochem, J., 1921,15, 376— 
378).—^Alcoholic potassium hydroxide on being extracted with ether 
yields some resinous matter which when dissolved in chloroform 
gives a coloration with acetic anhydride and sulphuric acid. Such 
a coloration is sufficient to introduce an error in the estimation of 
cholesterol. S. S. Z. 

Micro-estimation of Dextrose by means of Potassium 
Permanganate. Application to Blood and CerebroHspinal 
Fluid. 6 . FoNTiis and L. Thivollb (Bull. Soc. chim. Bid., 
1921, 3, 226—^237).—^The method is a modification of that of Folin 
and Wu (A., 1919, ii, 308), the estimation being made volumetrically 
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instead of colorimetrically. In plaoe of the phenol reagent, a 
phosphomolybdic acid reagent is used. This is prepared by boiling 
40 grams of ammonium molybdate with 60 c.c. of sodium hydr¬ 
oxide (d 1*36) and 100 c.o. of water until ammonia is no longer 
evolved; after cooling, 200 c.c. of water and 200 c.c. of phosphoric 
acid (d 1*38) are added and the solution is again boiled for fifteen 
minutes. The cold solution is diluted to 1 litre. For the estim¬ 
ation, the protein free filtrate (2 c.o.) from blood or oerebro-spinal 
fluid containing 0*5—1 mg. of dextrose is boiled for six minutes 
with an alkahne copper tartrate solution (1 c.c.). Saturated 
solutions of magnesium sulphate (5 drops) and sodium carbonate 
(4 drops) are quickly added and the solution is again boiled for 
one minute. The cuprous oxide precipitate, after separation by 
centrifugmg, is dissolved in the phosphomolybdic acid reagent 
(5 c.c.) and the blue solution so obtained titrated with a 0*008% 
potassium permanganate solution until the colour is discharged. 
The result is calculated by comparison with 2 c.c. of a 0*05% 
dextrose solution similarly treated. The observed error is 3—5%. 
The above quantities are modified for smaller concentrations of 
dextrose; the error in this case is greater. E. S. 

[Colour Reaction for] Lignified Cell Membranes. P. 
Casparis {Pharm, MoncUsh.^ 1920, 1, 121—160).—Lignified cell- 
walls are stained blue by adsorption of a 15—^0% solution of 
cobalt thiocyanate tetrahydrate, the reaction being considerably 
more sensitive than either Maeule's permanganate test or the 
phloroglucinol test. Maeule’s test is characteristic only of lignin 
commonly present in angiosperms, and consists of an oxidation 
and a chlorination phase; thus it is closely related to the “ chloro- 
sulphite ” reaction of Cross and Bevan. Chemical Abstracts. 

Dinitrosalicylic Acid : A Reagent for the Estimation of 
Sugar in Normal and Diabetic Urine. James B. Sumner 
[with V. A. Graham] (J. BioL Chem., 1921, 47, 5—9).—^A colori¬ 
metric method depending on the reduction of 3 : 5-dinitrosalicyhc 
acid. One c.c. of 2% sodium dinitrosalicylate solution (prepared 
by dissolving 2 grams of dinitrosalicylic acid in water containing 
10 c.c. of 20% sodium carbonate solution and diluting to 100 c.c.) and 
2 c.c. of 1*5% sodium hydroxide solution are added to 1 c.c. of urine. 
The mixture is heated for five minutes and the amount of reduction 
determined by comparison with a standard in a colorimeter. To 
correct for the reduction due to uric acid and polyphenols, 1 c.c. 
of urine is heated for fifteen minutes with 1 c.c. of 3% sodium 
hydroxide; this destroys reducing sugars. An amoimt of dextrose 
approximately equal to that of the reducing sugars originally 
present is then added and the reduction determined as above. After 
deducting that due to the dextrose, this gives the correction to be 
applied. E. S. 
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Balmer Series of Hydrogen. E. Gehrcke and E. Lau {Ann. 
Physiky 1921, [iv], 65, 564—576).—The lines of the Balmer series 
of the hydrogen spectrum have been examined with respect to 
their structure, energy partition, and width. It is shown that the 
Balmer lines are more easily obtained in the presence of a httle 
water. The intensity relationship of the two components is found 
to depend on the method of excitation and the source of light. 

J. F. S. 

Mass Spectra of the Alkali Metals. F. W. Aston (PML 
Mag., 1921, [vi], 42, 436—441).—^An apparatus for the production 
of positive rays of the alkali metals by volatilising their salts by 
means of a hot anode is described. The follon^ing results were 
obtained : 

Element. Lithium. Sodium. Potassium. Rubidium. Gsosium. 

Minimum number of isotopes ... 2 1 2 2 1 

Massof isotopes m order of intensity . 7,6 23 39,41 85,87 133 

It is shown that for the great majority of the possible configurations 
even atomic weight is associated with even atomic number and 
odd with odd, which is interpreted as meaning that in the nuclei 
of most types of atoms the number of electrons is an even number. 

J. R. P. 

Quantitative Relationships of the Caesium Spectrum. 

Hans Bartels (Ann. Physik, 1921, [iv], 65, 143—166).—The series 
law put forward by Fiichtbauer and Hoffmann (Ann. Physik, 1914, 
43, 96) has been examined in the case of the caesium doublet 5p 
(\=3612 and 3617) and found to be correct within the limits of 
experimental error. The absorption of the strongest component 
(A.=3612) of the principal series doublet has been measured 
and by making use of earlier measurements has been compared 
with the absorption of the corresponding component of the doublet 
4p. From the absorption measurements by means of the Herz 
vapour pressure formula log^ p=A +R logg T+cjl', several values of 
the vapour pressure of ca3sium have been calculated. These values 
are : 190*9°, ^=0*046 mm., 199*2°, ^=0*068 mm., 204*7°, p=0*084 
mm., 232*3°, ^=0*211 mm. (cf. Kroner, A., 1913, ii, 383). These 
values probably have a 10% absolute error, and a relative error 
of 4%. J. F. S. 

Bergmann Series of Cessium. K. W. Meissner (Ann. 
Physik, 1921, [iv], 65, 378—392).—The vacuum arc spectrum of 
cassium has been photographed and evaluated in the red and 
infra-red regions. Twenty-nine lines of wave-lengths 8079*021— 
6010489 A.U. are recorded, rhe values of which were obtained by 
reference to the red cadmium line 22 > 2 —4*55, 6354*552 A.U. The 

VOL. cxx. ii. 21 
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measured lines are used for the investigation of the Bergmann 
series. It is shown that various pairs have not a constant frequency 
diflference, but the individual components come more closely 
together the larger the series number, and for the series number 
m=oo the difference reaches the limiting value 97*59 cm.””^. 
The two limiting terms necessary to characterise the series are 
found to be 16809*620 (3di) and 16907*190 (Sdg). Making use of 
these limiting values, the wave-lengths calculated and observed 
are compared and a remarkably good agreement is obtained. 

J. F. S. 

Arc and Spark Spectra of the Alkalis, Alkaline Earths, 
and Earths. R. Seeliger and D. Thaeb (Ann. Physiky 1921, 
[iv], 65, 423—448).—The arc and spark spectra of lithium, sodium, 
potassium, magnesium, calcium, zinc, mercury, and aluminium 
have been investigated. It is shown in all these cases that the 
displacement law is correct in so far as all the lines of the elements 
may be arranged in two groups of smaller and larger exciting 
energy. The energy necessary for the excitation of the arc lines 
increases from the alkalis to the earths through the allcaline earths. 
The energy necessary for excitation of the arc lines of one and the 
same element increases in the order: Bergmann series, principal series, 
second subsidiary series, first subsidiary series, single lino series, 
spark lines. The unknown form of the excitation function has 
considerable influence in both the above cases. It is significant 
that in its entire behaviour the Bergmann series, of the whole 
arc series, is furthest removed from the si)ark lines. The spark 
spectrum (fundamental spectrum) of sodium has been observed in 
the negative glow of the glow discharge. The results concerning 
the intensity relationships at the edge of the glow discharge show 
that the exciting energy of the single line series is greater than 
that of the remaining arc scries. Vigorous evaporation of the 
cathode in a glow discharge is not generally sufficient to lower 
the cathode potential to that characteristic lower value required 
for the arc, but an anomalous cathode fall may be set up over a 
vaporising molten cathode. J. F. S. 

Absorption of Light by Elements in a State of Vapour. 
The Halogens. (Sir) J. J. Bobbie and J. J. Fox (Proc. Boy. 
Soc.y 1921, [Al 99,456—461; cf. A., 1920, ii, 170).—The absorp- 
tion of light by iodine and bromine vapour and by chlorine has 
been examined at temperatures from 22° to 1350*^. When light 
from a Nemst filament is allowed to fall on a white screen after 
passing through bromine vapour at various temperatures it is 
found that the colour, which is deep orange at ordinary tempera¬ 
tures, changes to brick red at 100°, the intensity of the transmitted 
light diminishes at 600° and above, and the vapour is most opaque 
at 900°. Above this point the colour changes to orange-red; at 
1200° it is pale yellow, and at still higher temperatures nearly 
white. The absorption increases regularly up to about 900° and 
then falls off continuously. The absorption band has its middle 
situated at about A4170. Iodine vapour changes colour on heating. 
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at temperatures up to 300° the colour being reddish-violet, which 
deepens in shade up to 500°. At this temperature, the intensity 
of the transmitted light is much enfeebled and remains so to 800°, 
when it again increases, the violet shade becoming lighter. At 
still higher temperatures, the violet shade passes gradually into a 
bright salmon colour, and finally disappears almost entirely. The 
absorption increases regularly to 600°, and is much more distinctly 
defined than in the case of bromine. In the case of chlorine, the 
absorption becomes greater with increase of temperature up to 
1190°, but up to this temperature no reversal is observed as in the 
other cases. The results are discussed in connexion with the 
dissociation and size of the molecules of the halogens. J. F. S. 

Colorations produced by Substituted Nitroforms. Hugh 
Graham and Alexander Killen Macbeth (T., 1921, 119, 1362— 
1368). 

Criticism of Bohr’s Theory of Light Emission. A. Sommer- 
FELD (Jahrh. Radioaktiv. Elektronik, 1921, 17, 417—429).—The 
author supports Bohr’s theory against criticisms of J. Stark (this 
voL, ii, 232). J. R. P. 

Significance of Continuous Absorption and Emission 
Spectra in Bohr’s Theory. R. Ladenburg {Jahrb. Radioaktiv. 
Elektroniky 1921, 17, 430-^34) .t—P olemical with J. Stark (see 
preceding abstract). J. R. P. 

Luminescence of Solid Solutions. Gerhard C. Schmidt 
{Ann, Physik, 1921, [iv], 65, 247—^256).—The author has examined 
the luminescence of a number of dyes adsorbed in other material 
and finds that in no case is any fluorescence to be observed; on 
the other hand, the same dyes when in solid solution in gelatin 
or phthalic acid exhibit a very pronounced fluorescence. Among 
the dyes examined were bismarck-brown, quinoline-yellow, congo- 
red, ponceau-red, eosin, methylene-blue, and methyl-violet. The 
difference noted above can be shown with one and the same sub¬ 
stance as solvent or adsorbent; thus benzoic acid in which methyl- 
violet is adsorbed shows no fluorescence, whilst when the methyl- 
violet is dissolved in the acid to form a solid solution a very intense 
yellowish-red fluorescence is observed. It is shown further that 
the fluorescence of fluorescein, eosin, and fluoridin in benzidine, 
benzoic acid, phthalic acid, acetamide, benzamide, and acetanilide 
is the same in both liquid and solid solutions. The adsorption of 
methyl-violet in benzoic acid from aqueous solution follows the 
partition law. The author attributes the different behaviour in 
the two cases to the different condition of the dye substance; in 
the case of adsorption, the dye lies on the surface, but in the case 
of solid solutions the dissolved substance lies in the crystal lattice 
of the solvent. The difficulty of formation of solid solutions in 
inorganic substances is considered and explained. J. F. S. 

Active Racemic Substances. Marcel Del^ipine {Bull, Soc, 
chim., 1921, [iv], 29, 656—669).—^A discussion of the literature on 

* 21—2 
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this subject, in which the author adopts the more general definition 
of a racemic compound as a crystalline edifice composed of molecules 
of dextrorotatory configuration and of laevorotatory configuration 
in equal numbers. Optical activity is only an accessory pheno¬ 
menon dependent on the quality of each molecule. This is amplified 
by illustrations showing the possibility of obtaining active racemic 
compounds. W. G. 

Temperature Coefficient of the Electrical Double Refrac¬ 
tion in Liquids. II. C. Bergholm (Ann. Physik, 1921, [iv], 65, 
128—142; cf. ibid.y 1916, 51, 414). —The temperature coefficient 
of the electrical double refraction has been determined, by the 
method previously adopted, for the liquids : toluene, m-xylene, 
carbon disulphide, chlorobenzene, bromobenzene, chloroform, 
ethyl ether, ethylene dibromide, and carbon tetrachloride. It is 
shown that the agreement between the observed and calculated 
values of the temperature coefficient is only qualitative. The 
relationship, between the Kerr constant at f and 20° in 

the case of toluene and carbon disulphide is very nearly dependent 
on the wave-length of the light used. In the case of liquids with 
a more positive Kerr constant, the expression Z^<«T/(6+2)2 is 
very nearly constant, « being the dielectric constant at f. 

J. F. S. 

New Application of Einstein’s Photochemical Equivalent 
Law. Walter Noddack (Zeitsch. Elektrochem., 1921, 27, 359— 
364). —The photochemical reactions between bromine and cyclo¬ 
hexane and between chlorine and trichlorobromomethane have 
been investigated. In the former case a slow, dark reaction takes 
place; in the latter no recognisable change takes place in forty 
days at 37°, but some reaction occurs at 100° in several hours (see 
this voL, ii, 580). It is shown that both reactions follow the 
Einstein photochemical equivalent law, the divergences observed 
being explained by the experimental error and by the complicated 
dark reaction. In the case of the reaction between chlorine and 
trichlorobromomethane, it is found that admixture with carbon 
tetrachloride lowers the photochemical effect with increasing 
dilution. This phenomenon is ascribed to the energy loss of the 
activated molecules owing to indifferent collisions with the carbon 
tetrachloride molecules. The illumination of the mixture : chlorine, 
trichlorobromomethane, carbon tetrachloride, represents a limiting 
case of pure photochemistry and in it the light energy is partly con¬ 
verted into chemical energy and partly into heat. The life of the 
Bohr condition has been deduced from the decrease of the photo¬ 
chemical effect, and is found to be approximately 10“^ seconds. 

J. F. S. 

Photographic CoUoid-Chexnical Crystallisation Processes. 

A. Steiomann (Kolloid Zeitsch., 1921, 29, 145—148; cf. this voL, 
ii, 13, 147).—theoretical paper in which the author discusses the 
results obtained in previous papers (Zoc. cit,). J, F. S. 
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Passivity and Photo-electricity. Wilhelm Fbese (Zeitsch. 
wiss, Photochem., 1921, 21, 37—44).—The connexion between 
passivity and the photoelectric sensitiveness of metals has been 
examined (Allen, A., 1913, ii, 172). It is shown that the photo¬ 
electric sensitiveness of iron, zinc, and aluminium is greatly reduced 
after treatment with alcohol or water. In the case of copper, 
cobalt, nickel, silver, gold, and palladium, a similar treatment 
brings about only the slightest reduction of the photoelectric 
sensitiveness; in the case of platinum there is no change at all. 
All oxidising agents, which render iron, nickel, and cobalt passive, 
strongly reduce the photoelectric sensitiveness, whilst reducing 
agents, particularly nascent hydrogen, increase it. The above 
action is more intense the longer the reagents remain in contact 
with the metal. The same phenomenon is observed in the case of 
platinum and palladium, and also in metals which do not become 
passive, proving that the parallelism between passivity and photo¬ 
electric sensitiveness as found by Allen (Zoc. cit.) is incorrect. In 
the case of gold, silver, zinc, copper, and aluminium, the photo¬ 
electric sensitiveness is greatly reduced by oxidising agents and 
increased by reducing agents. The above results are explained as 
follow^s. The reduction of the photoelectric sensitiveness of iron, 
aluminium, and zinc by treatment with alcohol or water is attributed 
to the formation of a thin film of oxide. * That no such action occurs 
in the case of the nobler metals is due to the greater difficulty ex¬ 
perienced in oxidising these elements. The great increase in the 
photoelectric sensitiveness brought about by hydrogen points to 
the fact that hydrogen is the carrier of photoelectric sensitiveness. 
That all metals when charged with hydrogen become strongly 
photoelectric supports this view. J. F. S. 

X-Ray Bulb with Liquid Mercury Anticathode and Wave- 
Length Measurements of the L-Spectrum of Mercury. Alex 
M tiLLER (Phil. Mag., 1921, [vij, 42, 419—427).—An arrangement 
is described in which an anticathode of liquid mercury is bombarded 
by cathode rays for the production of the X-ray spectrum. The 
wave-lengths of 14 lines in the L-spectrum are given, varying from 
834-8—1418*3 (X 10“ii cm.). J. R. P. 

EiSect of the Rays from Radium, X-Rays, and Ultra-violet 
Rays on Glass. J. R. Clarke (J. Soc. Glass Technology, 1921, 
5, 155—165).—^A series of soda-lime glasses of the same composition, 
except that some contained selenium, some cobalt oxide, and others 
no admixture, have been exposed to the action of a-, P- and y-rays, 
p- and y-rays, y-rays. X-rays, and ultra-violet rays respectively. 
All glasses containing selenium or cobalt oxide were coloured brown 
by P-rays, the depth of coloration corresponding with the range of 
the p-particles in the glasses. The intensity of coloration was 
greatest at the surface, decreased toward the interior, and increased 
with increasing selenium or cobalt oxide content. As the radiation 
was prolonged, the intensity increased to a maximum which 
depended on the percentage of colouring agent, and then remained 
constant. The pure soda-lime glass was only affected by a-rays. 
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being faintly coloured on the surface only. None of the glasses 
were affected by X-rays, y-rays, or ultra-violet rays. All the 
glasses fluoresced in radium emanation, but a fatigue effect was 
observed at about the same time as the attainment of maximum 
intensity of coloration. The coloration of glasses is regarded as 
due to the formation of colloidal particles in the glass. The presence 
of such particles is explained as being due to the action of a- or 
P-rays on ions already present in the glasses. The fluorescence is 
held to bo due to mechanical bombardment of the glass molecules 
by the rays. J. F. S. 

Soft Characteristic X-Rays from Arcs in Gases and Vapours. 

F. L. Mohler and Paul D. Foote (J. Washington Acad, Sci,, 1921, 
11, 273—274).—If an electron current is maintained by a potential 
V between a hot cathode and anode in a vapour at low pressure, 
successive changes in the spectrum excited by electron impact occur, 
as V is increased. The maximum frequency of each additional 
group of lines, v, is related to the minimum exciting potential by 
the quantum equation Ve—hv. The stages in the discharge were 
studied by measuring the photoelectric effect of the radiation on 
two other electrodes entirely shielded from ions produced in the 
arc. The photoelectric current plotted as a function of the exciting 
voltage shows nearly a linear relation with changes of slope at 
critical potentials. In this way potentials are found which are 
determined by the limiting frequency of the softest X-ray series 
of sodium, magnesium, phosphorus, sulphur, chlorine, carbon, 
nitrogen, and potassium. A new X-ray series of feeble intensity 
was detected. J. R. P. 

Nickel Isotopes. F. H. Loring [Chem. Neivs, 1921, 123, 
81).—Certain modifications in previous calculations (see A., 1920, 
ii, 171) are made in view of the announcement of the existence of 
isotopes of nickel, of atomic weights 58 and 60, by Aston {Nature^ 
1921, 108, 520). J. R. P. 

Variation of Resistance of Selenium with Temperature. 

Snehamoy Datta {Phil, Mag., [vi], 42, 463—470).—The change of 
resistance of selenium with temperature is given by the equation 
i?f=[65*01+0'86^+0*0029^2]X 10® ohms. The constants depend 
on annealing and on the past history of the cell. Not more than 
0’04 of the light effect ” is attributable to the heat produced by 
light. A change of colour accompanies the change in resistance on 
warming crystals of selenium produced by sublimation. The 
experiments suggest that if transformation into aUotropic forms 
occurs, as seems probable, this takes place at all temperatures and 
the various modifications are in dynamic equilibrium, the quantity 
of each variety depending on the temperature. The degree of 
stability of each modification depends on the time during which it 
is maintained at one temperature. J. R. P. 

Chemical Action of the Electric Discharge. I. G. Poma 
(Oazzetta, 1921, 51, ii, 68—70).—^A critical resume is given of the 
different views which hewe been expressed regarding the nature of 
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the mechanism of the chemical actions exerted by the electric 
discharge (cf. following abstracts). T. H. P. 

Chemical Action of the Electric Discharge. II. G. Poma 
and G. Bassi (Oazzetta, 1921, 51, ii, 71—79).—The vapours of a 
number of organic compounds have been subjected to the action of 
an intense explosive discharge from an induction coil, the resulting 
mixture of products being analysed. Compounds of low molecular 
weight lead to no separation of carbon, this commencing with com¬ 
pounds containing four atoms of carbon in the molecule and in¬ 
creasing with more complex compounds. Compounds with several 
oxygen atoms in the molecule form, in addition to carbon, water and 
various organic compounds, the latter in proportions too small to 
admit of analysis. 

Methyl alcohol decomposes almost completely in accordance with 
the equation CH3*OH=CO+2H2, only small proportions of carbon 
dioxide, acetylene, and methane being formed. ’\Vith the higher 
alcohols, however, considerable quantities of acetylene and methane 
are obtained; the proportions of acetylene and carbon monoxide 
appear to depend solely on the molecular weight of the alcohol, 
whereas those of methane and hydrogen are influenced also by the 
molecular structure, the methane increasing with the proportion of 
methyl groups in the molecule. 

Formic acid vapour gives approximately 1, 2, and 1 vols. of 
carbon dioxide, carbon monoxide, and hydrogen respectively, 
together with small amounts of acetylene and methane; the 
decomposition evidently occurs in two ways, represented by the 
equations,-H-COall^COa+Ha and 2H-C02H=2C0+2H20. When, 
however, the molecular weight is increased, either by esterification 
of the formic acid or by passage to higher homologues, the propor¬ 
tion of carbon dioxide formed diminishes considerably, but not 
regularly. T. H. P. 

Chemical Action of the Electric Discharge. III. G. Poma 
and A. Nesti (Gazzetta, 1921, 51, ii, 80—94).—^By means of a 
Siemens ozoniser the action of the dark electric discharge on the 
vapours of a number of compounds has been investigated. With 
methyl alcohol, the mixture of gaseous products formed has the 
following percentage composition by volume : carbon monoxide, 
10-8; methane, 15-5, and hydrogen, 73*3; formaldehyde is pro¬ 
duced, but the other liquid and solid products of the reaction have 
not yet been investigated. The changes taking place are probably 
represented by the equations : CH3*OH=CO+2H2, 2CH3*OH= 
2CH4+O2, and CH3-0H=H-CH0+H2; the oxygen Uberated 
probably unites with hydrogen to form water. 

With ethyl alcohol, the gaseous products contain, in percentages : 
carbon dioxide, 2*2; carbon monoxide, 4-4; acetylene and ethylene, 
9-0; methane and ethane, 26*0, and hydrogen, 59*0; acetaldehyde 
and other products are also formed. In the case of formic acid, 
the decomposition appears to take place according to the two 
equations, H-C02H=C02+H2 and 2H-C02H=2C0+2H20, the 
gaseous products containing 224% of carbon dioxide, 53-6% of 
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carbon monoxide, and 23*8% of hydrogen; the liquid product 
distils completely. With acetic acid, the gaseous products have 
the percentage composition: carbon dioxide, 354 ; carbon mon¬ 
oxide, 18*5; methane and ethane, 17-3, and hydrogen, 28-3, and 
are apparently formed by the reactions, 2CH3*C02H=2C02+ 
CgHg+Hg and CH3*C02H=CH4+C02; the liquid product distils 
without residue. In the case of acetone vapour, the electrical 
conductivity is greater than with the above compounds, and less 
gaseous products are formed, the percentage composition of these 
being: carbon dioxide, 1*6; acetylene and ethylene, 5*0; carbon 
monoxide, 38*1, and methane and ethane, 55*3; hence for the 
gaseous phase the principal reaction is CH3*CO'CH3=CO+C2Hg. 
The liquid products contain a y-diketone, probably acctonyl- 
acetone. With methyl ethyl ketone vapour, the gaseous products 
have the percentage composition: acetylene and ethylene, 12*5; 
carbon monoxide, 32*8 ; methane and ethane, 43*6, and hy^ogen, 
10*2; the liquid products were shown to contain t9-dimethylacetonyl- 
acetone, but were not analysed completely. 

In general, the dark electric discharge favours endothermic 
chemical reactions, although in some cases it may determine the 
sudden rupture of a false equilibrium, and hence cause an exo¬ 
thermic reaction. To a certain point parallelism exists between 
the action of the dark electric discharge and that produced by a 
rapid rise in temperature, although such parallelism is evidently 
imperfect. T. H. P. 

Anodic Behaviour of Metals in Non-aqueous Solutions. II. 
Behaviour of Various Metals in Acetone Solutions. Umberto 
Sborgi and Paolo Marchetti (Nuovo dm., 1921, [vi], 22, 151— 
175). —^The authors have investigated the anodic behaviour of 
various metals in acetone solutions of litliium chloride and silver 
nitrate, the apparatus and methods employed being identical with 
those used in the experiments on methyl alcoholic solutions {Atti 
R. Inst, Veneto, July, 1921). 

In saturated solution of lithium chloride in acetone, anodes of 
nickel, cobalt, iron, zinc, and cadmium dissolve as bivalent metals 
and copper as a univalent metal, whilst aluminium dissolves to 
an extent greater than that calculated for a tervalent metal. The 
various phenomena accompanying the attack of the metal, such as 
formation of precipitates, coloration of the anodic liquid, etc., are 
discussed for each case. At the platinum cathode there takes 
place evolution of gas, deposition of lithium and lithio-acctonc, 
and formation of precipitates containing the anode metal. 

In saturated solutions of silver nitrate in acetone, anodes of iron, 
nickel, and cobalt exhibit passivity under various conditions and 
those of lead and aluminium show partial mechanical passivity, 
whilst copper is dissolved as a bivalent metal; the passifying 
influence of acetone is evident in all these cases. 

These results and those obtained with nickel anodes in methyl 
alcoholic solutions {loc. cit.) show that metals that are passive and 
anions which are passifying in aqueous solutions exhibit the same 
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characteristics in non-aqueous solutions, although the solvent itself 
also exerts a decided influence. T. H. P. 

Hydration of the Lithium Cation. J. Barborovsy and 
V. Hanak {Chem-Liaty, 1921, 15, 3—5).—The authors determined 
by a direct gravimetric method the increase in weight of the solu¬ 
tion of lithium chloride at the cathode. The amounts of lithium 
chloride and water that were carried to the cathode were calculated 
from the difference between the initial and final concentrations of 
the cathode solution. Those data yielded the transport number 
of the lithium ion and the amount of water associated with the 
lithium ion. Presupposing that the chloride ion has no affinity 
for water, it is indicated that eighteen molecular proportions of 
water are linked with the lithium ion. Chemical Abstracts. 

Application of the Law of Mass Action to Strong Electro¬ 
lytes and the Derivation of the General Elation of the Ionis¬ 
ation Isotherm. William Hughes (Phil. 1921, [vi], 

42, 428—431).—The equation previously deduced (this vol., ii, 481) 
is applied to obtain a general relation between V and a, of which 
the equations of Ostwald, Rudolphi, van’t Hoff, and Partington 
are special cases. Complete ionisation need not be assumed, and 
the Jaw of mass action holds good in the case of strong electrolytes 
if active mass is represented by a momentum term, as is necessary 
in all applications of the law. The suggestion that the abnormality 
of strong electrolytes is due to the abnormal osmotic behaviour of 
the ions is in entire agreement with the fundamental assumptions 
made. J. R. P. 

The Transformation of Iron at the Curie Point. P. Dejean 
(Com'pt. rend., 1921, 173, 412—414).—A comparison of the in¬ 
tensity of magnetisation of a cylindrical steel bar 1*2 m. long and 
20 mm. in diameter with that of a similar bar composed of 120 
small cylinders 10 mm. long and 20 mm. in diameter having varying 
definite interspaces between the small cylinders. The variation of 
the intensity of magnetisation with the interspace is of the same 
type as its variation with temperature. This is explicable if an 
increase in temperature provokes a progressive spreading of the 
elementary magnets in the bar. This may be produced by a pro¬ 
gressive transformation of a magnetic a-form, stable in the cold, 
into an isomorphous, non-magnetic p-form, stable at higher tem¬ 
peratures or simply by a spreading of the magnetic elements 
progressive with rise in temperature. W. G. 

The Importance of Experiments at Very Low Tempera¬ 
tures. C. A. Crommelin (Chem. Weekhlad, 1921, 18, 483— 
487, 499—503, 515—519).—^A discussion chiefly of the work of 
Kamerlingh Onnes and his co-workers at Leiden on critical point 
phenomena, and the relation between magnetic susceptibility and 
temperature. S. I. L. 

Relationships of the van der Waals Constants. W. Herz 
(Zeitsch. Eleklrochem., 1921, 27, 373—375).—^A theoretical paper in 

21* 
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which it is shown that van der Waals’s constants, a and 6, in the 
case of non-associated liquids, can be calculated from : the number 
of atoms in the molecule (n), the number of valencies in the molecule 
( 2 ), from critical data, and other constants. In the case of the 
constant 6, the value may be ascertained by the expressions (1) 
6=412nl0-«; (2) 6=201zl0-«; (3) (4) 

6 = 12354 d, 10 ”®/p;fc 2 ^ 'The value of h as calculated by each of these 
expressions is recorded for twelve substances and the results are 
compared with the standard values. It is shown that there is an 
approximate agreement among the values, those obtained from 
formula 4 being the least in agreement. The constant a calculated 
from, (5) a=5-0947tni0-«; (G) ; (7) a=-4*5846n2p;tl0"®; 

(8) a=1474*713if210“«/TA and (9) The 

value of a is .calculated by all the above formula for eleven sub¬ 
stances, and a fair general agreement with the accepted values 
obtained. A formula is developed whereby the coefficient of 
expansion of normal organic liquids may be calculated from the van 
der Waals constants. This has the form A’2o=lU^/^*^^^l^^)'^293j. 
The agreement between the value of jfiTgo calculated by the above 
formula and the experimental value is moderate. J. F. S. 

Nernst's Heat Theorem and Chemical Constant. Eiiciii 
Yamazaki (J. Tokyo Chem, Soc., 1920, 41, 19—35).—A mathe¬ 
matical paper, in which the explanations of the constant by Nemst 
and by Sackur are criticised. Calculated values, in good agree¬ 
ment with Nernst’s values, are given for a number of substances. 

Chemical Absteacts. 

Influence of Chemical Constitution on tlie Thermal Proper¬ 
ties of Binary Mixtures. IV. The Constituents of Anthra¬ 
cene Oils. Paul Pascal {Bull, Soc. chim., 1921, (iv), 29, 644— 
656; cf. A., 1913, ii, 292, 304, 1031).—The author has determined 
the melting-point curves of binary mixtures and some ternary 
mixtures of anthracene, phcnanthrenc, acridine, carbazole, retene, 
chrysene, and 4-methylacridine. Anthraeene, phenanthrene, and 
carbazole, taken two by two or all three together, give a continuous 
series of mixed crystals. The melting-point curves of binary 
mixtures containing acridine as one component always show a 
minimum point. The introduction into a binary mixture of a 
constituent with an unsymmetrical molecule almost always results 
in isodimorphism, except in some cases when the lack of symmetry 
is due simply to the structure of side chains substituted in two 
sjnnmetrical nuclei. W. G. 

Standardised Method for the Determination of Solidifi¬ 
cation Points, especially of Naphthalene and Paraffin. B. M. 

Wilhelm and J. L. Finkelstein (Bur. Standards, Sci. Papers, 
1919, 340, 158—197).—The apparatus consists of a test-tube with 
thermometer and glass stirrer air-jacketed by insertion through the 
cork of a wide-mouthed bottle, which is immersed in a water-bath. 
The solidifying point corresponds with the first series of five or 
more readings, during which the temperature remains constant 
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(±0*02®). Usually under-cooling will occur, in which case the 
constant temperature should be observed immediately after the 
under-cooling ceases. Chemical Abstracts. 

The Efficiency of certain Fractionating Columns in Dis¬ 
tillation in a Vacuum. Some Laboratory Designs. L. 

Smith (J. pr. Chem., 1921,'102, 295—304).—preliminary account 
is given of the use of a large number of fractionating columns in 
the distillation of a mixture of glycerol monochlorohydrins under 
diminished pressure. The viscosity of the mixture inhibits the 
employment of all those types in which heads are used. It is 
found that the bulbous columns (including the Young ‘‘ evaporator ” 
still-head) have in general little efficiency and are markedly inferior 
to the “ rod and disk ” and Vigreux types. The reason of this is 
to be found in the incomplete mixing of the vapours in the more 
voluminous apparatus, a defect which must be more apparent in 
vacuum than in ordinary distillation, on account; of the much 
greater velocity of the stream of vapour. The rate of distillation 
has an unexpectedly great effect on the separation; an efficient 
Vigreux column did not give any better result than the worst 
head when the rate of distillation with the former was two and 
a half times as great as with the latter. Efficient separation can 
only'be obtained by distilling as slowly as possible, but, under 
these conditions, it is exceechngiy difficult to keep the process 
uniform. H. W. 

The Arrangement of the Molecular Volumes of the Oxides 
in the Periodic System. D. Balareff (J. 'pr, Chem,, 1921, 102, 
283—286).—A new table of molecular volumes of sohd oxides is 
given. The graph showing the connexion between this factor and 
the atomic weights of the elements does not exhibit any striking 
regularity. The curves of the individual sub-groups are more 
uniform, eight of them having a minimum in the first portion. 

H. W. 

Influence of Temperature on the Viscosity of Normal 
Liquids. Edm. van Aubel (Compt, rend., 1921, 173, 384— 
387).—The variation of the viscosity of normal liquids with tem¬ 
perature may be represented by the equation log (0—t), 

where ^ is the inverse of the viscosity, t is the temperature observed, 
0 is the critical temperature of the liquid, and m and n are constants. 
This equation is verified in the cases of chlorobenzene, ethyl acetate, 
and benzene. W. G. 

The Dimensions of the Molecules of Fatty Oils and some 
Phenomena of Molecular Solutions. Paul Woog (Compt. rend., 
1921,173, 387—390; cf. ibid., 1921,173, 303).—If a solid saturated 
fat and an unsaturated liquid fat in separate benzene solutions are 
poured successively on to water the products cover a surface 
equivalent to the sum of the areas of the molecules considered 
separately. They orientate freely on the water and do not influence 
one another. If, however, the two fats are dissolved together in 
benzene and the solution is poured on to water, the area covered 

21*—2 
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by the mixed molecules differs from the area calculated by addition. 
This phenomenon is attributed to an influence of the unsaturated 
molecules on the solid molecules. W. G. 

Behaviour of Cotton and Wool toward Substantive Dyes. 

R. Haller {Kolloid Zeitsch., 1921, 29, 95—100).—It has been 
shown that diamino-blue-3R dyes vegetable fibre, as instanced by 
cotton, blue, whilst animal fibre is dyed corinth-red, as shown by 
wool. The behaviour of this dye has been investigated. It is 
shown that, as in the case of congo-rubin (this vol., ii, 28) solutions 
of diamine-blue-3R consist of particles of different degrees of dis¬ 
persion. The highly disperse particles are corinth-red in colour, 
whilst the less dispersed particles are blue. These two types of 
particles may be readily separated by ultra-filtration. It is pointed 
out that generally cotton is dyed by the larger particles and wool 
by the more dispersed particles. This point is considered in con¬ 
nexion with the acid dyes and the benzidine dyes; the former are 
very highly dispersed whilst the latter consist of much larger 
particles, and it is the former class which dyes wool. It is pointed 
out that for each type of fibre (animal or vegetable) there is a 
definite specific degree of dispersion of the dye necessary for the 
maximum colour effect. In the cases of congo-rubin {loc, cit.) and 
diamine-blue-3R it has been shown that the degree of dispersion 
may be changed by the addition of neutral salts; hence it follows 
that by the use of a suitable concentration of a given neutral salt 
every substantive cotton dye is capable of becoming a usable 
wool dye. J. F. S. 

The Determination of Surface Tension from the Rise in 
Capillary Tubes. Samuel Sugden (T., 1921, 119, 1483—1492). 

Application of Dalton’s Law to Concentrated Solutions. 

Radu Cernatesco (Ann. set. Univ. Jassy, 1920, 10, 259—292; 
from Chem. Zentr., 1921, iii, 199).—^Thc freezing-point depressions 
of pairs of non-electrolytes were determined separately and when 
mixed for the same solvent. The osmotic pressure of the mixture 
may be less or greater than the sum of the osmotic partial pressures. 
The relation of the osmotic pressure to the sum of the partial 
pressures may also be reversed with increase or decrease of con¬ 
centration. The Abegg formula is inadequate, and the facts can 
only be explained with the help of van der’Waals’s theory. A new 
formula for the osmotic pressure of mixtures, based on the modified 
Nemst formula of Bogdan (Chem. Zentr.y 1916, i, 1006) is devised. 
The anomalies observed in freezing-point depressions with strong 
electrolytes are probably due also to the fact that observed depres¬ 
sions are not equal to the separate partial depressions. G. W. R. 

Formation and Stability of Modifications of Polymorphous 
Substances Below their Transition Temperature. 0. Mugge 
(Centr. Min.y 1921, 504—505).—^In reply to Brauns’s criticism of the 
author’s explanation of the genesis of doubly refracting boracite 
(this vol., ii, 387), it is pointed out that in the case of this mineral 
the transition from the highly symmetrical to the mimetic modi- 
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fication takes place with such rapidity that it is unlikely that growth 
could ever take place in the former modification at a low tempera¬ 
ture. A temperature of 265° is assumed to have occurred only 
locally as a result of chemical processes. E. H. R. 

Low Concentrations in Colloid Chemistry. H. B. Khuyt 
{Chem, Weekhlad, 1921, 18, 475—479).—paper recapitulating 
the present knowledge of the infiuence of traces of electrolytes on 
the stability of colloidal sols. S. I. L. 

Sulphide Sols. II. Sol Preparation by means of Gaseous 
Hydrogen Sulphide. Friedbich-Vincbnz von Hahn (Kolloid 
Zeitsch., 1921, 139—143).—The author has investigated the 

production of metallic sulphide sols by the action of gaseous 
hydrogen sulphide on solutions of salts. The influence of tempera¬ 
ture, rate of passage of the gas, and duration of the treatment on 
the stability of the resulting sol has been particularly considered. 
These three factors are shown to have a determining influence on 
the stability. The velocity of precipitation is known to have a 
considerable influence on the dispersion of the resulting system. 
The more rapid the formation the greater in general is the degree 
of dispersion. In the present case, the formation of the precipitate 
reaches its maximum velocity when the duration of treatment 
with the gas has reached a definite value; consequently further 
treatment is without any influence on the stability of the system. 
The same applies to the temperature; that is, there is a particular 
temperature at which the velocity of precipitation, the dispersion, 
and the stability of the sol produced are at a maximum and further 
increase of temperature is without influence. The velocity of 
precipitation increases also with the rate of passage of the gas. 
All three factors tend to increase the velocity of formation and 
thereby the degree of dispersion, which means an increase in the 
stability (cf. this vol., ii, 40). J. F. S. 

Theory of Gels. III. Samuel Clement Bradford (Biochem. 
J., 1921, 15, 553—562; cf. A., 1920, i, 452).—The reversible sol-gel 
transformation of the natural emulsoids is an extreme case of 
crystallisation and solution in conformity with von Weimarn’s 
ideas. The true solubility of gelatin in water at 18° is 0-12 gram 
per 100 c.c. A 0*13% solution is metastable and has a blue 
opalescence. On slight increase of concentration, the gelatin is 
deposited as particles, mostly just below microscopic size. A 
further increase of concentration increases the bulk of the pre¬ 
cipitate, the particles decrease in size, and at about 0*7% the 
precipitate fills the solution as a white, cloudy jelly. Similar 
results were obtained with agar, and small sphserites with starch. 
Clear gelatin gels become opalescent and develop sphsorites on 
prolonged keeping. G. B. 

General Colloidal Chemistry. II. Time Change of Colloidal 
Stannic Acid after Peptisation with Alkali Hydroxide Solution. 

Adolf Stibgler {Kolloid Zeitsch,, 1921, 29, 65—81).—The elec¬ 
trical conductivity and hydrogen-ion concentration of solutions of 
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stannic acid in potassium hydroxide of varying concentrations have 
been determined at 25° at various times over long periods. It is 
shown that colloidal stannic acid after peptisation with potassium 
hydroxide shows a change in its specific conductivity with time. 
With a series of solutions of stannic acid of different amounts of 
stannic acid in a solution of potassium hydroxide of constant 
composition, it is found that the solutions richer in tin undergo 
an immediate increase in specific conductivity, whilst the solutions 
poorer in tin at first suffer a decrease in conductivity followed by 
an increase. The increase in conductivity continues for months at 
a steadily decreasing rate. The concentration of hydroxyl ions 
decreases with time and is complete in about eight days. The 
specific conductivity of the colloidal portion has, in hydroxide 
solutions of all concentrations, a final value for the conductivity 
which is two to three times the initial value. The cause of the 
change in conductivity is considered, and shown not to be due to 
“ temporary hydrolysis,” as has been previously thought. The 
reactions represented by the equations (a) AB+HOH AH+BOH; 
mBOH+wAB^^TwBOHnAB; (6) AB+HOHAH+BOH; 2B0H-> 
BgO+HgO, may be taken as representing the eause of the con¬ 
ductivity changes. J. F. S. 

The Hydration of the Fibres of Soap Curd. I. The Degree 
of Hydration determined in Experiments on Sorption and 
Salting Out. James William McBain and Herbert Ernest 
Martin (T., 1921, 119, 1369—1374). 

The Hydration of the Fibres of Soap Curd. II. The 
Dew-point Method. James William McBain and Cyril Sebas¬ 
tian Salmon (T., 1921, 119, 1374—1383). 

Structures in Disperse Systems. G. Weissenberger 
(Kolloid Zeiisch.y 1921, 29, 113—124).—A theoretical paper in 
which the structure of disperse systems is considered on the basis 
of a large amount of work pubfished by the author and others. 
It is shown that solutions of dispersoids, when a definite concen¬ 
tration is exceeded, possess a tendency whereby the particles 
assume an ordered arrangement. The cause of this is found in 
the interference with the free spatial movement of the particles. 
Consequently, the phenomenon is not observed in suspensoids, 
since these have particles which, not being surrounded by a water 
sheath, are very small and their free movement is not interfered 
with until the concentration becomes very great. On the other 
hand, emulsoids and pseudo-emulsoids, which have particles sur¬ 
rounded by water sheaths and consequently may be very large, 
are systems in which the hindrance to free motion may be very 
great and is readily observed. Even at low concentrations, this 
occurs and furnishes the tendency to the structure formation. 
The elements of structure formation are the primary particles 
(micellsD); these may be either of a crystalline nature or a con¬ 
glomeration of molecules. The arrangement of the molecules in 
these aggregates follows definite laws, since in similar circumstances 
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the same aggregates are always produced, but a change in the 
conditions brings about a change in the size and density of the 
aggregate. The primary particles are resistant and are the carriers 
of chemical reactions; they may preserve their size and other 
properties unchanged through a chemical reaction. In emulsoids 
and dispersoids, small discontinuities are often observed micro¬ 
scopically. These are not accidental, since the same type of dis¬ 
continuity always occurs in identical circumstances. In addition 
to the primary structure elements, larger structure elements are 
also formed by the aggregation of numbers of primary elements. 
In such structure aggregates, the area of the particles actually 
touching becomes smaller in relation to the total mass the larger 
the number of primary structure elements composing the aggre¬ 
gate, and in consequence the solidity and resistance of the structure 
decreases very rapidly the larger the secondary structure elements. 
These colloidal structures are destroyed by chemical and mechanical 
forces in exactly the same way as crystalline jlKtructures, and are 
reformed in the same way. There is a concentration region where 
the formation of a colloidal structure is at its optimum, which is 
generally found in the region of small dispersion and in the neigh¬ 
bourhood of the turbidity conditions. By suitably choosing the 
concentration relationships, it is possible to follow the formation 
oi the colloidal structure microscopically right up to the macroscopic 
structure. " J. P. S. 

Colloid-Chemical Phenomena in the Tyrosinase Reaction. 

Hugo Haehn {Kolloid Zeitsch.y 1921, 29, 125—130; cf. this vol., 
ii, 528).—The author has investigated the nature of the variously 
coloured melanin obtained in the tyrosinase reaction. In the 
ordinary course of the reaction, the melanin passes through a series 
of colours, red, brown, violet, blue, and black. It is shown that 
the ferment tyrosinase consists of two parts, the enzyme, a-tyro- 
sinase, and an inorganic salt. Neither the enzyme nor the inorganic 
salt alone will effect the reaction, but a mixture of the enzyme 
and an inorganic salt (calcium chloride, zinc sulphate, cadmium 
sulphate, and many others) effects the reaction, although not 
always is the scheme of colours passed through, but the black 
product is obtained in every case. A number of experiments tend 
to show that the essential difference between the red and black 
melanin is a difference in the degree of dispersion. This cannot 
be definitely proved until the constitution of melanin is established, 
but both substances undergo similar changes, for example, with 
hydrosulphite, and are thus shown at least to be similar. Both 
substances are negatively charged. The tyrosinase reaction is 
shown to be composed of two parts, (a) a biochemical, and (6) a 
colloid-chemical reaction. In the former, the a-tyrosinase breaks 
up the tyrosine molecule and in the presence of the inorganic salt 
builds up the red melanin molecule. This is followed by the 
second reaction, in which coagulation changes the finely disperse 
red phase into the coarsely disperse black phase, after which 
precipitation occurs. J. 1^. 
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New Physico-chemical Law. The Law of Variability. 

Joseph Erlich (Ann, Chim, Analyt., 1921, 3, 246—250).— 
theoretical paper in which the variability of a system is discussed. 
It is shown that it is often not simple to fix the variability from 
considerations of the phase rule, this involving as it does the 
arbitrary quantity, “ number of components.” The present paper 
gives a method of fixing the variability of a system in all cases 
where the concentrations are only susceptible of change in relation 
to one and the same phase, the rest remaining invariable. It is 
shown that where gases constitute one of the phases of a system, 
the variability is equal to the number of gases, and in systems in 
solution where there is no gaseous phase, the variability is equal to 
the number of substances loss one. J. F. S. 

Physico-chemical Study of the Double Decomposition, 
(NH 4 ) 2 B 407 + 2 NaCl Na 2 B 407 + 2 NH 4 Cl, for the Technical 

Preparation of Borax. U. Sborgt and C. Franco (Gazzetta, 
1921, 51, ii, 1—57).—The authors first discuss the theoretical 
considerations relating to systems containing reciprocal pairs of 
salts in solution and the methods of representing graphically their 
solubilities in water. The system corresponding with the equation 
(NH 4 ) 2 B 407 + 2 NaCl^Na 2 B 407 + 2 NH 4 Cl has been investigated at 
0°, 10 , and 25°, it being found that the pair stable in a temperature 
zone below 25° is the one containing borax; the data obtained are 
expressed in accordance with Janecke’s formula. The solubility 
diagrams exhibit two invariant points, at constant pressure and 
constant temperature, the solid phase consisting of (I) NaCl+ 
Na2B4O7,10H2O+NH4Cl,or (II) (NH4)2B4O7,4H2O+Na2B4O7,10H2O 
+NH 4 CI; with the first there corresponds a congruent, and with 
the second an incongruent solution, the so-called transformation 
interval lying in the temperature zone considered. 

The yield of borax is calculated for each point of the solubility 
diagram, the highest yields corresponding with that i)ortion of the 
curve joining points (I) and (II) (above) nearest to the latter. 

T. H. P. 

Deduction of the Laws of Chemical Statics from the Theorem 
of Virtual Work. R. Ariano (Gazzetta, 1921, 51, ii, 95—108).— 
In this mathematical paper it is shown to bo possible to enunciate, 
as a single principle, the theorem of virtual work, which serves 
as the starting-point for the exact treatment of all problems of 
equilibrium. The co-ordination of chemical and mechanical statics 
thus produced aids in the deduction, from the comparisgn between 
various phenomena, of the general laws governing a large number 
of natural phenomena. Various applications of the principle are 
developed. T. H. P. 

Reaction in the Dark between Chlorine and Trichloro- 
bromomethane. Alexandra von Ranke (Zeitsch, Elektrochem,, 
1921, 27, 365—367.; cf. Noddack, this voL, ii, 568).—The reaction 
between chlorine and trichlorobromomethane has been examined at 
100 °. The reacting substances were sealed in bulbs in such a way 
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that the chlorine was entirely dissolved and no gas space left. Other 
experiments were carried out in which the chlorobromomethane 
was diluted with 3—255 volumes of carbon tetrachloride. The 
reactions were allowed to proceed until a definite brown tint was 
reached, when the amount of bromine set free was estimated 
spectrophotometrically. The velocity of the bromine separation 
decreases with the dilution. From this it follows that the primary 
reaction is not due to the chlorine atoms. The velocity constant 
for the reaction is given by the equation * [CCl 3 Br]. t, 

from which the course of the reaction is regarded as follows : (i) 
Clo+CCloBr-CCL+Cl+Br, (ii) Cl+CQaBr^CCL+Br, (iii) Br+ 
Br=Br2. J. F. S. 

The Rate of Hydrolysis of Ethyl Orthoformate. Anton 
Skrabal and Otto Ringer {Monatsh., 1921, 42, 9—46).—^The 
hydrolysis of ethyl orthoformate takes place in accordance with the 
two separable equations: CH( 0 Et) 3 +H 20 —H*C 02 Et+ 2 Et 0 H 
and H*C02Et+H20—>"H*C02H-t-Et0H. The second reaction is 
the ordinary ester hydrolysis; its already determined velocities in 
an acid and alkaline medium have been measmed again, and the 
values A-,=0*192 and i;a=1080 at 25° are confirmed. The first 
reaction is shown to proceed too slowly in alkaline solution to 
permit measurement, so that ethyl orthoformate is not noticeably 
hydrolysed by water alone or under the influence of hydroxyl ions. 
On the other hand, in strongly acid solution it proceeds with ex¬ 
treme rapidity. The formation of formic acid from the ortho-ester 
in solutions of mineral acids must therefore occur at a rate equal to 
that of the acid hydrolysis of ethyl formate; this is shown to be the 
case. The rapid reaction can be measured in the presence of a 
hydrogen buffer solution of primary and secondary phosphate, the 
course of the change being followed by measurement of the ethyl 
formate present after known intervals of time. The latter is only 
very slightly attacked under the experimental conditions adopted. 
It is thus possible to isolate the process of hydrolysis of ortho-ester 
to formic ester and to measure its rate in a medium of constant 
acidity. The results show that it is a reaction of the first order and 
that a proportionality exists between the velocity and the hydrogen- 
ion concentration. On the basis [H’]=l, the velocity constant 
70,000, which is unusually high in comparison with other acid 
hydrolysis constants. 

In connexion with his experimental results and the similar 
investigations of Verkade (A., 1914, ii, 256; 1916, ii, 234, 607; 
1918, ii, 103), the hydrolysis of the three types, ROR', AOR, AOA' 
(in which R=alkyl, A=acyl), is discussed and it is shown that 
ethyl orthoformate belongs to the ether type. H. W. 

Hydrolysis of Ethyl Oxamate. Anton Skrabal and Grete 
Muhry (MonatsJh.^ 1921,42,47—62).—The methods used are similar 
to those adopted with oxalic esters (A., 1917, ii, 250; 1919, ii, 144), 
The hydrolysis in alkaline solution is effected in the presence 
of disodium phosphate: C 02 R'C 0 *NH 2 +Na 2 HP 04 +H 20 = 

C 02 Na*C 0 *NH 2 +NaH 2 P 04 +R* 0 H. The course of the change is 
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followed by titration of the unaffected disodium to monosodium 
phosphate by i^^/lO-hydrochloric acid in the presence of methyl- 
orange. The velocity constant for [OH'J=l at 25® is found to be 
48,OW for the methyl and 22,000 for the ethyl ester. The hydrolysis 
is also measured in iV^/lO-hydrochloric acid solution, and is followed 
by titration with iV/lO-ammonia solution in the presence of alizarine; 
for [H*]=l, the velocity constants are calculated to be 0*0020 and 
0*0016 for the methyl and ethyl esters respectively. 
kA The communication concludes with a long theoretical discussion, 
based on the results obtained by the author with oxalic esters, of 
the influence of change in one group on the reactivity of the second 
group in the case of symmetrical di-esters. It is frequently observed 
that such alterations which do not affect the second group with 
regard to one particular type of action are also without influence in 
all other kinds of action. H. W. 

Catalytic Actions at Solid Surfaces. VI. Surface Area 
and Specific Nature of a Catalyst: Two Independent Factors 
controlling the Resultant Activity. E. F. Armstrong and 
T. P. Hilditch (Proc, Roy, Soc., 1921, [A], 99, 490—495; cf. A., 
1920, ii, 608).—The apparent volume of reduced nickel prepared 
in various circumstances has been determined and compared with 
the catalytic activity of the preparation. It is shown that nickel 
hydroxide reduced on lueselguhr gives a much larger volume than 
the same substance or the fused oxide reduced in the absence of 
kieselguhr, and that this product is very much more active than the 
nickel produced from the other sources. The rate of reduction of 
nickel oxide is also studied. The time-reduction curves show an 
inflexion point which depends on the physical state of the oxide 
and the temperature. The authors consider that the more rapid 
initial reduction represents the production of metallic nickel from 
the surface of the oxide particles, the slower subsequent rate corre¬ 
sponding with the reduction of a denser central core of oxide : such 
partly reduced oxide represents a supported catalyst as in the case 
of reduced nickel on kieselguhr, and its superior activity is to be 
attributed to the same cause as that of the kieselguhr-nickel oxide. 
The relation of the activity of a supported nickel catalyst to its 
reduced metal content has been ascertained in the case of the hydro¬ 
genation of cotton-seed oil at 180®. The results show that the varia¬ 
tions in the catalytic power of reduced nickel are to be ascribed to the 
different surface areas of the free nickel exposed, and do not require 
for their interpretation the assumption of the presence of any 
catalyst (such as an oxide) other than metallic nickel. J. F. S. 

The Stability of Atoms. (Sir) Ernest Rutherford (Proc. 
Physical Soc,, 1921, 33, 389—394).—^A lecture delivered before the 
Physical Society of London on June 10, 1921. A. A. E. 

Constitution and Stability of Atom Nuclei. William 
D. Harkins (Phil Mag., 1921, [vi], 42, 305—339).—Seven ex¬ 
perimental correlations between the stability and composition of 
atomic nuclei are summarised. Three methods of classifying 
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isotopes are: (1) into four classes according as the^ number of 
electrons and protons in the nucleus is odd or even; (2) mto isotopic 
numbers, varying from —1 for hydrogen and the lower isotope of 
helium, 0 for the most abundant atomic species, up to 54 for 
uranium; (3) according to series relationships. The problem of 
nuclear stability in relation to the above is discussed. There is a 
marked periodicity in the variation of abundance, atomic stability, 
and a number of functions which express the composition of atomic 
nuclei. The most important relations which can be utilised in the 
prediction of isotopes are that the ratio of electrons to protons in 
the nucleus is never less than 0-5 for stable atoms, and the number 
of isotopes is in general considerably greater for elements of even 
than for elements of odd atomic number. J. R. P. 

Atomic Dimensions. Mariano Pierucci (Nuovo dm., 1921, 
[vi], 22, 189—198).—The author considers the question whether 
the numbers calculated by Bragg (A., 1920, ii,: 538) as the true 
radii of the atoms are multiples of one and the same length, which 
he terms the ‘‘ elementary length ’’ (A., 1920, ii, 300). Division of 
the atomic volume by the Avogadro number gives what may be 
termed briefly the ‘‘ volume of the atom,*' and from this, together 
with the assumption that the atom is spherical and that at the 
absolute zero the packing is as close as possible, the value of the 
“ elementary length ’’ is calculai^d to lie between 0*036 and 0*039 A. 
The available data arc insufiicient to decide the above question, but 
from the table given by Bragg (loc. cit.) it is evident that the calcu¬ 
lated atomic radii group themselves round the atomic radii of the 
inert gases, and that the atomic radii for neon, argon, krypton, and 
xenon are related almost exactly as the numbers, 4A : 6A : 7A : 8A, 
A having the value 0*34 A. ; the latter is almost exactly nine times 
the “ elementary length.’’ 

For the four inert gases for which Bragg has calculated the atomic 
diameter, (loc, cit.), the latter (in A.) is related to the absolute 
melting point, yy, in accordance with the simple expression, 
7y=79/>^—81. Bragg does not give the value of the atomic 
diameter of helium, but taking its absolute melting point as 0—2® 
Abs., the expression just given leads to the value 1*025—1*05 A. 
for such atomic diameter. Since 3A=1*01 A., the conclusion 
seems justified that the atomic radii of heUum, neon, argon, krypton, 
and xenon are related as 3 : 4 : 6 : 7 : 8. T. H. P. 

The Elements regarded as Compounds of the First Order. 
S. H. C. Briggs (Phil. Mag., 1921, [vi], 42, 448-456).—If the 
elements are regarded as compounds of the atomic kernels (that is, 
the residues when all the electrons in the outer shell are removed) 
and electrons, their reactions with each other are precisely analogous 
to the reactions between binary compounds; for example, (a) 
K^E+CPE 7 =K^[CPE 8 ] (where E=electron) and (b) 2KCl+PtCl4= 
KJPtClg]. There is no essential difference between the forces 
holding together atoms in a compound and those holding the kernels 
and electrons in an atom. There are only two elements, 'proton 
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and electron. The atomic kernels are compound radicles of proton 
and electron, some of which combine with electron to give strongly 
polar substances like alkali metals and others non-polar substances 
such as neon (cf. NH4+C1=NH4C1 and CeHg+Cl-CsHgCl). The 
chemical elements are true compounds of the fost order, Werner's 
“ compounds of the first order " are really of the second order, and 
substances such as potassium platinichloride of the third order. 
Co-ordination is involved in all valency phenomena. J. R. P. 

Encounters between Non-spherical Gaseous Molecules. 

A. O, Rankine (Proc. Physical Soc,, 1921, 33, 362—376).—^An 
extension of the author’s previous work (this vol., ii, 489) on mole¬ 
cular dimensions and structure derived from the combined data of 
the kinetic theory of gases and of X-ray crystal measurements. 
In the present paper, non-spherical molecules built up of atoms of 
unequal sizes are considered; the paper considers all cases of 
diatomic molecules and special cases of polyatomic molecules. 

J. P. S. 

Valency Theory of G. Lewis and the As 3 rmmetry of the 
Water Molecule. Eustace J. Cuy (Zeitsch. Elektrochem., 1921, 
27, 371—373).—^A theoretical paper in which, on the basis of the 
views put forward by Lewis (A., 1916, ii, 310) in connexion with 
the statical atom, the author has developed formulae for the mole¬ 
cules of water, hydrogen sulphide, and ammonia. It is shown that 
in water the linking angle is approximately the same as that between 
carbon bonds. The distance between the oxygen nucleus and the 
hydrogen nuclei is the same in both cases, but is different from that 
between the two hydrogen nuclei. The well-defined dipolar 
character of water is expressed by the above, for two hydrogen 
atoms lie in one half of the tetrahedron and two electron pairs in 
the other half. The asymmetric nature of the water molecule is 
confirmed by the molecular heat, 6P/2, whereas a symmetrical 
structure would demand 5P/2. An asymmetric structure favours 
association more than a symmetrical structure. The cases of 
ammonia and hydrogen sulphide can be considered in the same way. 

J. F. S. 


Inorganic Chemistry. 


Reversible Reactions of Hydrogen and Carbon Monoxide 
on the Metallic Oxides. Georges Chaudron (Ann, chim,, 1921, 
[ix], 16, 221—281).—A more detailed account of work already 
published (cf. A., 1914, ii, 721; 1920, ii, 182, 379; this vol., ii, 
178). • W. G. 

Iodine Monocbloride. E. Fourneau and E. Donard (Bnll, 
8cL Pharmacol.^ 1920, 27, 561—566).—The addition of sodium 



mOBGANlO CHEMISTET. 


ii. 585 


chloride stabilises solutions of iodine monochloride to the same 
degree as does hydrogen chloride; it does not inhibit the first 
phase of iodine trichloride decomposition which yields iodine 
monochloride. A method for the estimation of iodine monochloride, 
based on the facts that, unlike free iodine, the monochloride is 
scarcely soluble in chloroform, whereas it is very soluble in ethyl 
ether, and that it liberates iodine from potassium iodide, yields 
results of moderate accuracy. Chemical Absteacts. 

Density, Refractivity Relationship and Dispersion of 
Gaseous Nitrogen at its Boiling Point. Ebich Gebold (Ann, 
Physik, 1921, [iv], 65, 82—96).—The density of gaseous nitrogen 
at the boiling point has been determined by the displacement 
method. Six determinations are recorded at temperatures 77*68— 
77*77° Abs., and from the mean the value c/j^=0*0(T44973d:;17x 10“’ 
at 741*10 mm. and 77*75° Abs., is calculated. The refractive index 
of gaseous and liquid nitrogen at the boihng point has also been 
determined. In the case of the gas, the following values have been 
obtained at 752*32 mm. and 77*97° Abs.; A.=643*9, ?? = 1*0010779, 
X=546*l, ^=1*0010847, X=:435*8, n==l*0011007, whilst the Hquid 
at 745*12 mm. and 77*12° Abs. gave the values X=656*3, w=l*19844; 
A=579*l, 7^=1*19876, A=546*l, 77=1*19918, A=435*8, 77=1*20142; 
A=404*7, 77=1*20258. Wiener has replaced the figure 2 of the 
Lorcnz-Lorentz formula by the symbol u, which he terms the form 
number. The value of u is exactly 2 for substances the molecules 
of which are exactly spherical, but is greater than 2 if the form 
diverges from the spherical. In the present case, the value of u 
has been calculated from the formula (nL^--l)l(nj[,^-\-‘U)ldL= 
('^g'^~-l)/(ng^+vydgy in which dj, and dg are the densities of the liquid 
and gas at the boiling point and and ng the respective refractive 
indices, and the mean value .t7=2*16±0'04 obtained. This value 
indicates that the nitrogen molecule behaves as though it were 
nearly spherical, but since for red light 77=2*04, it behaves as 
though more nearly spherical than in the case of violet light, where 
77=2*26. Consequently it follows that the electron which is active in 
the absorption of light of short wave-length has a greater orbit than 
that operative in the absorption of light of longer wave-length. 

J. F. S. 

The Attack of Metals by Sulphuric-Nitric Acid Mixtures- 

Paul Pascal [with Garnier and Laboubrasse] (Bull, Soc, chim .9 
1921, [iv], 29, 701—709).—An examination of the action of mixtures 
of sulphuric and nitric acids varying in proportion and concen¬ 
tration on aluminium, steel, and lead, the results being expressed 
as loss in weight of the metal in grams per square metre in twenty- 
four hours, a large excess of the acid being used, and the tem¬ 
perature being maintained at 16—18° for the aluminium and steel 
and 19—21° for the lead. The addition of sulphuric acid to nitric 
acid facilitates the attack of aluminium. With nitric acid alone, 
the presence of ammonium nitrate slightly increases the attack of 
the metal. For all the var 3 dng proportions of sulphuric and nitric 
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acids, there is a concentration corresponding with between 10 and 
20% of water at which the resistance of steel is a maximum. 

W. G. 

Fusion of Carbon. Siegmab Munch (ZeiUch, Elektrochem., 
1921, 27, 367—368).—On strongly heating graphite rods by means 
of a powerful electric current, they are shown to soften and become 
plastic and eventually to melt. A graphite rod 50 mm.^ in cross 
section and 5 cm. long, when subjected to a current of 800 amperes 
at 25 volts, melts and may be welded to a large graphite block 
which serves as a carrier for the current used. The plastic graphite 
may be bent or compressed so that its diameter is doubled. An 
apparatus is described by means of which large quantities of 
graphite may be melted. The cooled molten graphite has a 
metallic lustre. The literature dealing with previous attempts to 
melt carbon is considered. (See following abstract.) J. F. S. 

[Fusion of Carbon]. Eugen Eyschkewitscii (Zeiisch, Elek- 
trochem.y 1921, 27, 368—369; cf. preceding abstract).—A criticism 
of statements made by Miinch in connexion with the author’s 
experiments on the fusion of carbon. It is pointed out that the 
large current (800 amperes) found necessary by Miinch to fuse carbon 
was probably due to the experiment being carried out in the open 
air, where the cooling was very great. This also accounts for the 
very few drops of molten carbon obtained, since graphite bums in 
air at 900°. J. F. S. 

The Action of Alkaline Hydrogen Peroxide on Silver 
[Nitrate] Solution and the Behaviour of Silver towards 
Dilute Sulphuric Acid. E. Salkowski (J, pr, Chem., 1921, 102, 
194—208).—^When silver nitrate solution is added gradually to a 
dilute solution of hydrogen peroxide containing a little potassium 
or sodium hydroxide, a black precipitate is formed initially which 
becomes greyer as more of the silver nitrate solution is added, 
and ultimately resembles elementary silver. Analysis, however, 
shows it to be a mixture of silver and silver oxide in which the 
proportion of the former increases with increasing quantities of 
hydrogen peroxide in the solution. Silver peroxide is not present. 
Analysis is effected by treating the product with boiling dilute 
sulphuric acid (100 grams of acid made up to a htre with water), 
which almost completely dissolves the oxide, but only attacks 
metallic silver to a very slight extent. (The reason of this sUght 
solvent action could not be elucidated; it does not appear to 
depend on the presence of atmospheric oxygen, nor does sulphur 
dioxide seem to be liberated during the process.) The black 
colour of the precipitate is therefore due to the presence of a black 
modification of silver which can be prepared in a very stable 
condition by adding a solution of silver nitrate (3%, 10 c.c.) to a 
solution of dextrose (10%, 20 c.c.) and sodium hydroxide (d 1*16, 
5 C.C.). 

Silver peroxide may be detected in the following manner. A 
smaU portion of the substance is heated to boiling for a short time 



INOKGANIO OH&MISTBT. 


il. 687 


with an aqueous solution of an aliphatic amino-acid, preferably 
glycine or alanine, which must not be used in too small quantity. 
The formation of a silver mirror indicates the presence of silver 
peroxide, whereas silver oxide does not show this reaction. Also, 
when silver peroxide is covered with nitric acid (d 1*2) a dark 
brown solution is produced which becomes lighter and finally 
colourless when heated, but retains its colour for days at the 
laboratory temperature. The second test appears to be somewhat 
more sensitive than the first. H. W. 

Decomposition of Ammonium Carbonate ‘with Calcium 
Sulphate. Beknhard Neumann [with Walter Gellendien] 
{Zeitsch. angeuK Chcm., 1921, 34,441—442, 445—447).—The author 
has investigated theoretically the reaction between ammonium 
carbonate and calcium sulphate. The latter substance forms 
two hydrates and exists in three anhydrous forms. Although 
there is uncertainty as to absolute solubilities, it is known that 
the dihydrate, gypsum, has a maximum solubility at about 38° and 
that the most soluble form is the semihydrate, for which the figure 
may reach 1%. The dihydrate has a negative heat of solution, the 
other forms have positive heats. 

It is calculated that the pcld of ammonium sulphate with 
0-25-Ar-ammonium carbonate solution should be 99*97%, the value 
rising slightly with increasing concentration. The yield at any 
temperature is calculated from the equation 
log, Zi/ir2=2*303 log ^ 1 /^ 2 = -QIR . 
where Q is the heat of solution of calcium sulphate, that of the 
carbonate being negligible. It is shown that the influence of 
temperature on the reaction equilibrium is slight. 

Experiments showed that in all cases conversion was almost 
complete in an hour, but complete equilibrium was only reached in 
from fifteen to twenty hours. The maximum yields obtained were : 
for the dihydrate 85%, for the semihydrate and gypsum heated at 
200—300° 92%, and for anhydrite 90%. In aU cases the yields 
increased slightly with the concentration of the ammonium carbonate 
solution. The yield with the dihydrate increased with the tem¬ 
perature up to 38°, and then remained constant. Owing to the 
decomposition of ammonium carbonate at 58°, heating beyond 
this point is useless. * Change of temperature had no appreciable 
effect on the reaction with ignited gypsum. The discrepancy 
between these results and the theoretical yields of more than 
99% was explained by determining the solubility curve of calcium 
sulphate in ammonium sulphate solutions of different strengths; 
the existence of a double salt, (NH 4 ) 2 S 04 ,CaS 04 ,H 20 , was indicated. 
The suggestion that the reaction might be further complicated by 
an appreciable solubility of calcium carbonate in ammonium 
carbonate solution was investigated and disproved. C. I. 

Decomposition of Calcium Sulphate by Ammonium 
Hydroxide. Bernhard Neumann [with Gertrud Kotyga] 
(Zeitsch, angew, Chem,, 1921, 34, 457—459).—^Equilibrium con¬ 
ditions in the reaction 2 NH 4 - 0 H+CaS 04 ;i (NH 4 ) 2 S 04 +Ca{ 0 H )2 
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were investigated. If and are the concentrations of 

the ions [SO 4 ] and [OH], the ratio of the molecular solubilities 
of the products [Ca]*[S 04 ] and [Ca]-[OH]2 is 
which ratio, k, is found to be 3821 at 18°. If x and y are 
the molecular ionic concentrations and a is the normality of the 
ammonia solution xjy^^k and 2x-\-y—a, k being known, y is 
determined in terms of a and the yield for any concentration of 
ammonia thus obtained. It varies from 6 - 6 % with iV^/lOO-am- 
monium hydroxide to 88 % with lOiV-solution. The variation 
with temperature may also be calculated; up to 37° the yield falls. 
The reaction was experimentally investigated by shaking two 
flasks, one containing gypsum and water and the other gypsum 
and ammonium hydroxide solution, and estimating the sulphate 
in solution in each from time to time. For iV^/lO-ammonium 
hydroxide, the yield was 33 %, in agreement with the calculation, 
but with increasing concentration it fell rapidly instead of rising, 
with ^-solution being only 3%. The reaction is thus useless for 
practical purposes. The reverse reaction, (NH 4 )oS 04 +Ca( 0 H) 2 = 
(NH 4 ) 0 H+CaS 04 , gave a 96% decomposition with 5^-ammonium 
sulphate solution, falling to 53% with ^/ 4 -solution. The latter 
is again in agreement with calculation; the figures for stronger 
solutions are in excess of those to be expected. All these diver¬ 
gencies occurring in all solutions except the weakest, are due to 
the varying solubilities of calcium sulphate in ammonium sulphate 
solutions caused by the formation of the double salt. C. I. 

The System Potassium Sulphate-Glucinum Sulphate- 
Water at 25°. Hubert Thomas Stanley Britton and Arthur 
John Allmand (T., 1921, 119, 1463—1470). 

Phosphorescent Zinc Sulphide. Kudolp Tomaschek {Ann, 
Physik, 1921, [iv], 65, 189—^215).—A method is described whereby 
phosphorescent zinc sulphide may be prepared so that a product 
of uniform and reproducible properties for the examination of the 
phosphorescence of this substance is now for the first time obtained. 
Using this method, zinc sulphide containing respectively manganese 
and copper as phosphorogens has been prepared, and the properties 
and tlie phosphorescence bands of these substances have been 
examined. The bands have been compared with those previously 
obtained with ill-defined material. The phosphorescence phen¬ 
omena of zinc sulphide containing respectively bismuth, lead, 
silver, uranium, nickel, and cobalt have been examined, and a 
number of new phosphorescence bands found and measured. The 
whole of the bauds are considered and the series nature pointed out. 

J. F. S. 

Corrosion of certain Complex Brasses in Sea-water. I. 

L. Belladbn (Gazzetta, 1921, 51, ii, 144—159).—Of three samples 
of delta metal examined, that showing the greatest resistance to 
the corrosive action of sea-water contains the highest proportions 
of lead, manganese, and iron, as weU as a small percentage of 
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nickel, which is lacking in the other two. [Cf. J. 8oc, Chem. Ind., 
1921, 701a.] T. H. P. 

The Theory of Smelting. III. Equilibria between Pairs of 
Metals and Sulphur. The System, Copper~Ahtimony-Sul- 
phur. W. Guertler and Karl Leo Meissner {Metal u, Erz, 1921, 
18, 410—415).—It is shown that sulphur cannot exist in equilibrium 
with copper antimonide and that a reaction occurs with the forma¬ 
tion of cuprous sulphide. 2 Cu 3 Sb+S= 2 Cu 2 Sb+Cu 2 S; Cu 2 Sb+S= 
CugS+Sb. Cuprous sulphide melted with either antimony or the 
antimonides yields stable mixtures, but no ternary compounds are 
formed. Copper and antimony trisulphides react according to the 
equations: 12Cu+Sb2S3=3Cu2S+2Cu3Sb; 10Cu-}-Sb2S3=3Cu2S+ 
2Cu2Sb; 6Cu +Sb2S3=3Cu2S H-2Sb. The rectangle Cu—Sb—Sbg&a— 
CugS is subdivided into six triangles by the five quasi-binary inter¬ 
sections, CugS—Cu 3 Sb; Cu 2 S—Cu 2 Sb; CU 2 S—Sb; Cu^SbSo—Sb; and 
CuSbSg—Sb. Two independent mixture gaps occur in the system, 
which are probably dependent on similar gaps in the binary systems 
Cu~-Cu 2 S and Sb-SbgSa. J. F. S. 

Electrolysis of Cerium Sadts in Aqueous Solutions. A. B. 

SCHI0TZ {Tidskrift Kern,, 1920, 17, 213—215, 228—232).—The 
double chlorides of cerium and iron were electrolysed in an aqueous 
solution in presence of lactic acid, the rotating, dome-shaped, 
lead-plated platinum cathode being inverted over the anode 
chamber; the latter consisted of a glass tube with a helical row of 
openings, the platinum wire anode being wound round the tube 
through which the anode liquid was drained. The product con¬ 
sisted of a cerium-iron alloy containing 594 to 67% of cerium, 
and was probably free from oxides. Chemical Abstracts. 

Aluminium. E. Rattenbury Hodges (Chem, News, 1921, 
123, 141).—^Aluminium foil is unattacked by boiling strong acetic 
acid even after eighteen days in the absence of air; on exposure 
to the air for a week, traces of aluminium were found to have 
dissolved. If, however, a few drops of hydrogen peroxide are 
added to strong acetic acid in which a strip of the metal is immersed, 
the whole dissolves at 15° within thirty hours. Slightly warmed 
aluminium foil reacts with bromine with brilliant incandescence, 
the mixture evolving a heavy grey vapour of anhydrous bromide 
and leaving a brown, granular residue which soon deliquesces to 
a liquid from which colourless tabular crystals may be obtained 
on evaporation. Whilst citric and tartaric acids have no effect 
on the metal, oxalic acid dissolves it very slowly in the cold but 
more readily on heating, the solution, on evaporation, yielding 
an oily-looking colloidal film which deliquesces in moist air. Strong 
phosphoric acid readily dissolves aluminium foil, whereas it has no 
action on tin foil; this difference serves to distinguish between the 
two elements. A. R. P. 

Equilibrium Diagram of the System, Silicon-Iron. 

Takbjir6 Murakami {Set. Rep. Tdhoku Imp. Univ., 1921, 10, 
79—92).—Silicon-iron alloys containing up to 32*7% of silicon 
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have been prepared and subjected to magnetic, thermal, and micro¬ 
analysis and the equilibrium diagram has been constructed. It is 
shown that there are two compounds, FcgSig and FeSi, in the 
system. The former is magnetic with its critical point at 90°, 
whilst the latter is non-magnetic. An alloy corresponding with 
the formula FcgSi (20% Si) is neither a compound nor a saturated 
solid solution, as stated by Tammann and Guertler (A., 1906, ii, 
32). The compound FegSig dissolves in iron up to 16% of silicon 
at ordinary temperatures. The critical point of its solid solution 
in iron gradually decreases* from 790° to 450°, as the silicon content 
Hicreases from 0 to 16%. As the temperature rises, the solubility 
increases to 23% of silicon at 1020°. By heating to a temperature 
above 1100°, the compound Fe 3 Si 2 dissociates into iron and FeSi, 
and in alloys containing more than 23% of silicon, FeSi separates 
primarily on cooling the melt, and at 1020° Fe 3 Si 2 is formed. 
Photomicrographs of sections of a large number of alloys are 
appended to the paper. J. F. S. 


Mlneralogical Chemistry. 


The Structure of Humic J^cids and Coals. J. Marcusson 
(Zeitsch, angew, Ghem,^ 1921, 34, 437—438).—The author criticises 
the assumption of Fischer and Schrader (this vol., ii, 210) that 
natural humic acids are phenolic in character and contain no furan 
ring, basing their conclusions on the effects of oxidation under 
pressure. Lignin, natural humic acids, lignite, and coal yield 
benzenecarboxylic acids, whilst cellulose and artificial humic acids 
from carbohydrates yield furancarboxylic acids. Chardet [Rev, gen, 
Chim. pure appl, 17, 214) has shown, however, that the dry dis¬ 
tillation of natural humic acids jdelds both furan and furfuraldehyde 
in addition to phenolic compounds. Fischer and Schrader have 
recently (Brennstoff-Chem,, 1921, 2, 216) obtained furancarboxylic 
acids as well as benzenecarboxylic acids by the oxidation under 
pressure of artificial humic acids obtained by treating sugar with 
strong hydrochloric acid. If humic acids contain a pen-difuran ring 
(this vol., i, 313), this, on decomposition, would yield derivatives of 
either benzene or furan, according to the experimental conditions. 
Succindialdehyde is considered to be an intermediate product in 
the formation of humic acid from furan. An aldehyde acid 
(Humalsaure), closely related to humic acid, has been recently 
found in peat, but it is not found in lignite. The pm’-difuran 
nucleus exists in coal and lignite, the presence of the bridged 
oxygen being proved, as with humic acid, by the behaviour with 
fuming sulphuric acid or with nitric acid, and the formation of 
double salts with iron chloride and with mercury bromide. The 
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author concludes that both cellulose and lignin have taken part 
in the formation of coal. W. 


Analytical Chemistry. 


Micro-analysis of Gases by the Use of the Pirani Pressure 
Gauge. Research Staff of the General Electric Co., Ltd. 
(N. R. Campbell) (Proc. Physical Soc,, 1921, 33, 287—296).—A 
method of analysis of small quantities of gases is described. The 
method consists in determining the condensation temperature of 
each gas consecutively. The gas contained in a, side tube of a 
Pirani gauge is cooled to a temperature sufficient to liquefy the 
whole mixture, or, if some non-condensible gas is present, until 
the whole liquefiable portion has been liquefied. The temperature 
is then slowly raised and pressure-temperature readings are taken. 
A curve is produced which consists of a number of horizontal lines 
of constant pressure joined by a number of vertical, or nearly 
vertical, lines of constant temperature. The vertical temperature 
lines give the condensation temperatures of the individual con¬ 
stituents. The length of the oidmates serves as a relative measure 
of the quantity of each constitutent. The total pressure admissible 
in the determination is 0*2 ram. and measurements may be made 
down to 0*001 mm. As cooling bath, the authors recommend 
freezing mercury (—39®), freezing chloroform (—65°), freezing 
acetone (—95°), freezing ethyl alcohol (—117°), and liquid air 
(—183°). In actual practice no thermometer is used, but the 
condensation temperatures of the mixture are compared with the 
condensation temperatures of the individual gases. To do this a 
number of gauges are made each containing one pure gas, and 
these are observed alongside the gauge containing the mixture. 
The method is very accurate and capable of wide application. 

J. F. S. 

Losses in Chlorine in the Estimation of Chlorine in Organic 
Compounds by Incineration and their Prevention. A. 

Weitzel {Arb, Peichs-Gesundh.-Amt, 1920, 52, 635—649; from 
Chem. Zentr.j 1921, iv, 228).—The ordinary methods for the estima¬ 
tion of chlorine in organic compounds by incineration are examined. 
The most suitable is the author’s wet method (A., 1917, ii, 501). 
By observing certain precautions, however, chlorine can be estimated 
in the ash of organic compounds. Accurate results may be obtained 
if the substance is mixed with lime and water to form a cream, 
which is then dried and incinerated; or the substance may be 
incinerated after mixing with sodium carbonate and potassium 
nitrate. G. W. R. 

The Estimation of Bromine in Salt Waters. P. Lebeau 
and M. Picon {Bull, Soc, chim., 1921, [iv], 29, 739—743).—A 
preliminary approximate estimation is made by titrating 1 c.c. of 
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the water with chlorine water containing 0-5 gram of chlorine per 
litre until decoloration just commences. The volume required 
represents approximately double the amount of chlorine required 
to displace all the bromine present as bromide. 

A volume of water containing about O’l gram of bromine is 
placed in a separating funnel, 5 c.c. of 10% hydrochloric acid are 
added, and the calculated quantity of chlorine water containing 
6 grams of chlorine per litre is run in. The liberated bromine is 
extracted with 15 c.c. of chloroform, and the chloroform extract 
is run into ,10 c.c. of 10% potassium iodide solution in a stoppered 
bottle. The liquid in the separating funnel is again extracted 
with chloroform after the addition of 0-3—0*5 c.c. of chlorine water. 
This is repeated until the chloroform is colourless. The iodine 
liberated by the addition of the chloroform extracts to the potassium 
iodide is titrated with A'/lO-sodium thiosulphate. To obtain 
satisfactory results by this method the use of excess of chlorine 
water must be avoided, and the volume of water containing 0*1 
gram of bromine as bromide should not exceed 25 c.c., a preliminary 
evaporation being conducted if necessary. W. G. 

Volumetric Estimation of Sulphurous Acid in Organic 
Substances by Distillation. Victor Froboese (Arb. lieichs- 
Gesundh.-Amt, 1920, 52, 657—669; from Ghent. Zentr.y 1921, iv, 
225).—The method proposed is a modification of that of Haase 
(A., 1882, 773). The sulphur dioxide obtained by distillation is 
collected in a standard solution of sodium hydrogen carbonate in 
the presence of hydrogen peroxide, whereby the sulphite is oxidised to 
sulphate. The excess of sodium hydrogen carbonate is titrated with 
hy^ochloric acid, using methyl-orange as indicator. The sulphate 
formed may be estimated gravimetrically by precipitation with 
barium chloride as a control. The water used for the dilution of the 
liquid from which the sulphur dioxide is distilled must be free from 
oxygen. A long reflux condenser is desirable in order to prevent 
volatile organic acids fiom passing over. The method is applicable 
to the estimation of sulphites in cellulose-sulphite liquors, wine, 
dried fruit, and gelatin. G. W. R. 

Volumetric Method for the Estimation of Acids and Bases 
which yield Insoluble Salts. G. Bruhns (Zeifsch. anal. Ghent., 
1921, 60, 224—229).—^A method described previously by Bucherer 
(A., 1920, ii, 702) yielded trustworthy results in the estimation 
of sulphates in crude sugars, molasses, etc.; the separation of the 
precipitated barium sulphate is facilitated by the addition of a 
small quantity of aluminium hydroxide, which, when kept for two 
days, becomes particularly insoluble in acid solutions. W. P. S. 

Modification of the Dumas Method, and Application of the 
Kjeldahl Method to the Estimation of Nitrogen in Nitro- 
naphthalenes. Paul H. M.-P. Brinton, F. N. Schertz, W. G. 
Crockett, and P. P. Merkel (J. Ind. Eng. Ghent., 1921,13, 636— 
639).—In the modified Dumas method described, the carbon 
dioxide used is generated from dilute sulphuric acid and sodium 
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carbonate solution which are admitted to a large container filled 
originally with water; the gas is passed through two measuring 
bottles, one of which is filled with water, and the discharge of this 
from one bottle to the other, alternately, indicates the volume of 
carbon dioxide passing. The gas is then conducted, by a suitable 
arrangement of tubes and three-way taps, to the combustion tube, 
where the substance is burnt with copper oxide. The nitrogen is 
collected over sodium hydroxide solution, three nitrometers being 
used in connexion with each other; the combustion gases pass 
upwards through the first nitrometer, causing a circulation of 
sodium hydroxide solution from this to the others, and the liquid 
collecting in the levelling bulbs is returned to that of the first 
nitrometer as required. One of the nitrometers is provided with a 
water-jacket, and serves as the measuring vessel for the nitrogen. 

To estimate nitrogen in nitronaphthalenes by the Kjeldahl 
method, about 0*5 gram of the substance is heated with 30 c.c. of 
sulphuric acid and 2 grams of salicylic acid for two hours on a 
water-bath, the mixture is then cooled, 2 grams of zinc dust are 
added, and after about eighteen hours the mixture is heated, first 
at 70°, and afterwards over a small burner, until all visible action 
ceases. One gram of mercuric oxide is next added, the mixture 
boiled for one hour, cooled, 7*5 grams of potassium sulphate are 
added, and the boiling is continued for a further period of one hour. 
The ammonia is then estimated by distillation in the usual way. 
The results obtained are lower than those found by the Dumas 
method, the difference increasing with the nitrogen content. For 
instance, 13*74% of nitrogen found by the Kjeldahl method corre¬ 
sponds with 14*33% by the Dumas method, and 15*48% with 
16*85%. W. P. S. 

Micro-estimation of Nitrogen and its Biological Applica¬ 
tions. M. PoLONOVSKi and C. Vall^b (J. Pharm, Chim,^ 1921, 
[vii], 24, 129—134).—To estimate the total nitrogen, a portion of 
the substance containing from 1 to 2 mg. of nitrogen is heated for 
fifteen minutes in a test-tube with 1 c.c. of sulphuric acid and 1 
gram of potassium sulphate. The mixture is then diluted with 
6 c.c. of water, and the tube is connected with a small absorption 
vessel containing iV^/50-sulphuric acid; a current of air, heated previ¬ 
ously by passing it through warm water containing a small quantity 
of sulphuric acid, is aspirated through the whole apparatus. After 
twenty minutes, the absorption apparatus is disconnected and the 
excess of sulphuric acid is titrated. Another portion of 3 c.c. of 
the original solution is then treated with 2 drops of acetic acid and 
a small quantity of sodium chloride, the mixture is heated at 90°, 
cooled, submitted to centrifugal action, and the nitrogen deter¬ 
mined in an aliquot portion of the clear liquid; the difference 
between the two estimations gives the amount of nitrogen present 
as coagulable albumin. W. P. S. 

Removal of Protein from Body Fluids for the Purpose 
of Simultaneous Estimation of Many Constituents. Gekeo 
Mukai (Biochem, J., 1921, 15, 516—520).—For the estimation of 
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non-protein nitrogen in serum, etc., the author boils the substance 
with sodium acetate and acetic acid, and removes the last traces of 
protein with talcum. The results are usually very slightly higher 
than those of the FoUn-Denis method (A., 1912, ii, 703). G. B. 

Estimation of Sodium Nitrite. F. Muhlebt {Zeitsch. angew. 
Chem,, 1921, 34, 448).—In the estimation of nitrites by the 
diazotisation method, o-aminobenzoic acid may be advantageously 
substituted for sulphaniUc acid. The end point is shaiy, the 
diazo-compound stable, and the reagent can be easily obtained in 
a pure state. C. I. 

Source of Error in the Estimation of Nitrate-Nitrogen by 
Ulsch's Method. F. Mach and F. Sindlinger {Zeitsch, anal. 
Chem., 1921, 60, 235—238).—Traces of sulphide in the reduced 
iron used for the reduction of nitrates according to Ulsch’s method 
cause the results obtained to be much too low. For instance, a 
potassium nitrate solution containing 13*86% of nitrogen yielded 
only 12*90% when the reduction was carried out with iron contain¬ 
ing 0*03% of sulphur as sulphide. Each new quantity of reduced 
iron should, therefore, be tested against a pure nitrate before it is 
used for actual estimations. W. P. S. 

Estimation of Phosphorus in*lron, Steel, Ores, and Slags. 

H. Kinder {Zeitsch. anal. Chem.y 1921, 60, 241—^267).—report 
of a critical examination of the molybdate method for the estimation 
of phosphorus, with particular reference to the influence of other 
elements. In the estimation of phosphoric acid in slags, the 
magnesium pyrophosphate method yielded results which were 
slightly higher (0*1 to 0*3%) than those yielded by the molybdate 
method. W. P. S. 

Double Arsenic Tubes. Georg Lockemann {Zeitsch. angew. 
Chem.y 1921, 34, 396).—To economise in glass tubing, a piece of 
hard glass tubing is drawn out so that three portions of the original 
diameter of the tube are connected by capillaries, the whole being 
in one piece; the tube is used in conjunction with the ordinary 
Marsh apparatus. The first arsenic mirror is obtained in the first 
capillary; for the next estimation, the second wide portion and 
capillary are used, and the tube is then reversed and used in a similar 
manner for two further estimations. W. P. S. 

Micro-estimation of Carbon Monoxide in Blood. Maurice 
Nicloux {Bull. Soc. Chim. Biol., 1921, 3, 286—296).—^A micro¬ 
modification of the author’s method (A., 1921, i, 204) for the estima¬ 
tion of carbon monoxide in blood is described; 2 to 6 c.c. of blood 
are used for an estimation, and it is claimed that the method is 
simple and accurate to within 2%. Notes are given on the applica¬ 
tion of the method to the estimation of the capacity of the blood 
for absorbing carbon monoxide, and of the amount of the latter 
present in blood in cases of poisoning. C. R. H. 
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Estimation of Metals in Alloys of Known Qualitative Com¬ 
position. K. Schmidt (Chem, Zeit, 1921, 45, 825—826).—^From a 
knowledge of the atomic weights and specific gravities of the con¬ 
stituent metals of a binary or ternary alloy, together with the 
weight and volume of the alloy under examination, it is possible to 
calculate the percentage composition. The author has obtained 
formulae for binary and ternary alloys involving in the first case the 
use of four constants based on the atomic weights and specific 
gravities of the constituent elements and these have been calculated 
for all the more important commercial binary alloys. [Cf. J. Soc. 
Ghent, Ind.y 1921, Oct.] R. P. 

Estimation of Alkali Hydroxide and Carbonate in presence 
of Cyanide and Ferrocyanide. P. Muhlert (Zeitsch. angew. 
Ghent., 1921, 34, 447).—A method for the estimation of alkali in 
potassium or sodium cyanide consists in titrating the cyanide with 
silver solution, removing the turbidity formed at the end point 
with a drop of cyanide solution, and then titratJJfig with normal 
acid until the turbidity reappears. The method is accurate if 
most of the alkali is present as hydroxide. In presence of other 
weak acids, for example, formic acid, this method cannot be used, 
neither docs Clenell’s method give good results. The best pro¬ 
cedure is as follows. The cyanide is first titrated with silver 
solution, and the same quantity of solution added to another sample. 
The resulting solution after filtration can now bo used for whatever 
alkalimetrical estimations are desired. If great accuracy is not 
required, the solution need not be filtered. If ferrocyanide is 
present, the solution may be titrated directly with normal acid and 
methyl-orange. The cyanide having been previously estimated, 
the alkali is obtained by difference. C. I. 

Rapid Estimation of Silver in Alloys by a Modified Silver 
Chloride Method. Saiterland {Ghent. Zeit., 1921, 45, 735— 
736).—^About 0*5 gram of the alloy is treated with 10 c.c. of nitric 
acid, d 1*4, a small quantity of water is added, the mixture boiled, 
diluted to 80 c.c., again boiled, and, after five minutes, the insoluble 
matter (gold, tin, antimony) is collected on a filter and washed. A 
slight excess of hydrochloric acid is added, di’op by drop, to the 
filtrate, the latter is then boiled, and the silver chloride is collected 
on a filter. The moist filter is then supported on the mouth of a 
small crucible, the upper part of the paper is wrapped round the end 
of a porcelain tube connected with a supply of coal gas, and the 
crucible is heated by a burner; the filter-paper chars, and after a 
time falls into the crucible, the silver chloride meanwhile being 
reduced by the coal-gas introduced through the porcelain tube. 
The reduction is completed by the incineration of the charred paper, 
and the resulting metallic silver is weighed. W. P. S. 

Simple Technique for the Estimation of Calcium and 
Magnesium in Small Amounts of Serum. Benjamin Kramer 
and Frederick F. ^Tisdall (J. Biol. Ghent., 1921, 47, 475—481).— 
One or 2 c.c. of serum, diluted with 2 c.c. of water, are mixed with 
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1 B.c. of saturated ammonium oxalate solution. The precipitate 
is collected by centrifuging and repeatedly washed in the same way 
with water and 2% ammonia, and is then titrated with JV^/100- 
potassium permanganate solution. An aliquot portion of the 
supernatant fluid of the calcium estimation is precipitated with 
ammonium phosphate; the ammonium magnesium phosphate is 
collected in a Gooch crucible and is dissolved in .^/100-hydro- 
chloric acid. Half the solution, mixed with 2 c.c. of a ferric 
thiocyanate solution, is compared colorimetrically with standards 
prepared with known amounts of ammonium magnesium phosphate. 
The error is dz5% of the calcium and magnesium present. G. B. 

Sensitiveness and Applicability of Qualitative Reactions. 
II. Barium Ions. 0. Lutz (Zeitsch. anal. Chem.^ 1921, 60, 
209—^223; cf. A., 1920, ii, 509).—^The following are the minimum 
quantities of barium which can be detected by various reagents; 
in each case, 5 c.c. of the barium salt solution were treated with 
0*5 c.c. of the reagent and the observation was made after five 
minutes. Sodium arsenate and ammonium chloride, 1:175; 
potassium ferrocyanide and ammonium chloride, 1 : 430; ammon¬ 
ium oxalate, 1 : 4400; sodium phosphate, 1: 6200; aniline hydro- 
silicofluoride, 1 :6000; ammonium carbonate and ammonia, 
1:28000; sodium carbonate, 1:160000; sodium sulphite, 
1:160000; ammonium chromate, 1:1200000; sulphuric acid, 
1:1600000. W. P. S. 

Application of Amalgams in Volumetric Analysis. I. 
Estimation of Molybdenum, Titanium, and Iron. Tamaki 
Nakazono (J. Chem. Soc, Japan, 1921, 42, 526—537).—About 
0*15 gram of the metallic compound is reduced by vigorously shaldng 
with 200 grams of liquid zinc amalgam and 10 c.c. of 2A-sulphuric 
acid during 0-5—1 minute in a specially made separating funnel, 
in which the air is replaced by carbon dioxide. After the reaction 
is completed, the solution is titrated with standard potassium 
permanganate solution. The method has been successfully applied 
to ammonium molybdate, titanic acid, and iron alum. The 
amalgam is prepared by heating 3 to 4 grams of zinc with 100 
grams of mercury and some dilute sulphuric acid on a water-bath 
for one hour; the product is thoroughly washed with water and 
separated from solid residue. The amalgam may be used many 
times without loss of activity and the effect of some impurities in 
the metal on the accuracy is almost negligible. K. K. 

Dimetbylglyoxime Reactions of Iron and Cobalt. Wilh. 
VaUBel {Zeitsch. offentl. Chem., 1921, 27, 163—164).—^A deep red 
coloration is obtained when solutions of ferrous salts are treated 
with dimetbylglyoxime solution and ammonia; the reaction is 
also given by ferric salts if a trace of ammonium sulphide is added 
before the ammonia. This coloration is distinct from that given 
by nickel salts, and there is no formation of a precipitate. Cobalt 
solutions give a yellowish-brown coloration with dimethylglyoxime 
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and ammonia; if ammonium sulphide is added before the ammonia, 
-the coloration produced is bluish-violet to deep red.] W. P. S. 

Quantitative Separation of Tin and Antimony in the 
pTMence of Phosphoric Acid. (Mlle) Moubbt and J. Bablot 
( Bull . Soc. chim., 1921, [iv], 29, 743—745).—The tin-antimony 
idloy is dissolved in aqua regia and the solution evaporated almost 
1)0 dr 3 mess. The residue is taken up with warm concentrated 
hydrochloric acid and the solution diluted with an equal volume 
of water. To it is added at least 50 c.c. of an 8—9% solution of 
•crystalline oi1)hophosphoric acid for every 0*01 gram of tin present. 
The antimony is precipitated as sulphide by hydrogen sulphide 
at 80—90°, collected on a filter, and the antimony subsequently 
•estimated electrolytically. The filtrate is boiled to remove hydrogen 
sulphide and the tin is precipitated by the addition of cupferron 
and estimated in the usual manner. W. G. 

Estimation of Titanium in Iron and Steel. Theodor 
Dibckmann (Zeitach. anal . Chem.y 1921, 60, 230—234^.—One gram 
of the sample and 1 gram of iron free from vanadium are dissolved 
separately in dilute nitric acid, the two solutions are evaporated 
with the addition of sulphuric acid and heated until fumes of 
sulphuric acid are evolved; after cooling, the residues are boiled 
with dilute sulphuric acid, silica' separated by filtration, and the 
filtrates are treated with 10 c.c. of phosphoric acid (d 1*3) and a 
few c.c. of hydrogen peroxide. Standard titanium sulphate 
solution is added to the solution containing the iron free from 
vanadium until the colour of this solution is brought to the same 
intensity as that of the solution containing the sample under 
examination. W. P. S. 

Estimation of Nickel and Copper on Nickel-plated or 
Copper-plated Iron Articles. H. Koelsch {Zeitsch. anal. 
Chem., 1921, 60, 240—241).—The nickel or copper may be dissolved 
by immersing the metal in a hot sodium nitrite solution acidified 
with acetic acid; the iron does not dissolve as long as nitrite ions 
are present (see D.R.-P. 319855 and 330131). W. P. S. 

Estimation of Vanadium in Steels and Iron Alloys. Luigi 
Holla and Mario Nuti (Oiorn. Chim. Ind . Appl .^ 1921, 3, 287). — 
Vanadium may be precipitated quantitatively from a solution 
containing about 1% of free hydrochloric or sulphuric acid by 
means of 4% aqueous “ cupferron ” solution in the cold, the 
precipitate being washed with 2% hydrochloric or sulphuric acid 
solution to which 2% of the 4% cupferron solution has been added, 
dried at about 70°, calcined and weighed as vanadium pentoxide. 
Iron and chromium may be easily separated from vanadium by 
precipitation by means of boiling sodium hydroxide solution. In 
the case of ferrovanadium, about 0*5 gram is treated with six times 
its weight of sodium peroxide in an iron crucible, the silica being 
removed after filtration and the iron as described above, and the 
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vanadium^ precipitated with cupferron. With steel, the hydro¬ 
chloric acid solution is used, this being freed from silica and tungsten 
by filtration and from iron by treatment with ether; the liquid is 
boiled with sodium carbonate and filtered, the filtrate being 
treated with either lead acetate or lead nitrate and acetic acid. 
The* lead vanadate thus precipitated is dissolved in dilute hydro¬ 
chloric acid and evaporated with concentrated sulphuric acid. 
The residue is taken up in water and the vanadium precipitated 
in the filtrate by means of cupferron. T. H. P. 

Denigds’s Test for the Detection and Estimation of Methyl 
Alcohol in the Presence of Ethyl Alcohol. Bobebt M. Chapin 
(J, Ind, Eng, Chem., 1921, 13, 543—545).—modification of 
Deniges’s method is described, the new procedure rendering the 
test more trustworthy. The alcohol is diluted until it contains 
1% of total alcohols (solution A); 10 c.c. of this solution are mixed 
with 10 c.c. of 4% ethyl alcohol and diluted to 50 c.c. (solution J5), 
and 10 c.c. of the latter solution are also mixed with 10 c.c. of 4% 
ethyl alcohol and diluted to 50 c.c. (solution C). Four c.c. of each 
of these solutions are placed in separate Nessler cylinders, and 
standards containing 1, 2, 3, etc., c.c. of 0*04% methyl alcohol 
solution, and 1 c.c. of 4% ethyl alcohol solution are prepared in 
other cylinders, the volumes in each case being diluted to 4 c.c. 
Each cylinder then receives the addition of 1 c.c. of phosphoric 
acid (1 :5) solution and 2 c.c. of 3% potassium permanganate 
solution; after thirty minutes, 1 c.c. of 10% oxalic acid solution 
is added to each, followed, after two minutes, by 1 c.c. of concen¬ 
trated sulphuric acid and 5 c.c. of Schiff-Elvove reagent. The 
colorations obtained are compared after the lapse of one hour. 
Acetone does not interfere with the method, but glycerol, carbo¬ 
hydrates, formic acid, acetic acid, and phenol, if present, should 
be removed by distilling the alcohol with the addition of sodium 
hydroxide; formaldehyde and terpenes are removed by treatment 
with silver nitrate and sodium hydroxide followed by distillation. 

W. P. S. 

Possible Improvements in the EbuUiometric Estimation 
of Alcohol in Wines. Uoo Pratolongo (Giorn, Chim. Ind, Appl,, 
1921, 3, 290—293).—The construction of the scale, and the con¬ 
struction, control, and use of the ebulliometer, are discussed [see J. 
Soc. Chem, Ind,, 1921, 711a]. T. H. P. 

Application of the Determination of Miscibility Tempera* 
ture to Alcoholimetry. H. Eosset (Ann, Chim, Ancdyt,, 1921, 
[ii], 3, 235—239).—The miscibility temperature (the point at 
which the surface of separation of certain mixtures disappears) 
may be used to estimate the alcoholic strength of a liquid. For 
instance, when 5 c.c. of an alcoholic solution are mixed with 30 c.c. 
of pure acetone and 5 c.c. of standard light petroleum (b. p. 210— 
225°), the miscibility temperature varies from —5*5° for 90% 
alcohol to -1“27*6° for 65% alcohol. For lower alcoholic strengths. 
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a mixture of 50 c.c. of acetone and 5 c.c. of light petroleum is used, 
5 c.c. of the alcoholic solution being added; in this case, the misci- 
bility temperature varies from —1*0° for 65% alcohol to +23*0® 
for 28% alcohol. W. P. S. 

Concentration and Purification of Alcoholic Fermentation 
Liq[iiids. I. Distillation in Steam of certain Alcohols. 

Joseph Reilly 'and Wilfred J. Hickinbottom {8ci, Proc. Boy, 
Dvbl, 8oc.f 1921, 16, 233—247).—^The distillation constants of 
methyl, ethyl, propyl, w-butyl, tsobutyl and «ec.-butyl, and ^5oamyl 
alcohols have been investigated under experimental conditions 
similar to those employed in the recent work on fatty acids (A., 
1919, ii, 528). Dilute solutions of the alcohols were distilled at 
constant volume, in most oases 200 c.c., water being introduced 
into the distillation flask at the same rate as distillation proceeded. 
The alcohol content of successive fractions of distillate was estimated 
from the density and by oxidation. The distiiiation constant, 
A=l/i; log afa—x, in which a is the initial amount of alcohol in the 
flask and x the amount in the total distillate after a volume v has 
distilled, was found to increase with the molecular weight of the 
alcohols and to be greater for sec.- and t^o-butyl alcohols than for 
n-butyl alcohol. For a given alcohol it was, as anticipated from 
genial considerations, inversely proportional to the initial volume 
of liquid in the flask, and it also valied, although to a smaller extent, 
with the concentration of the alcohol, increasing as the concentra¬ 
tion diminished. This variation of the constant with concentration 
confirms earlier work by Sorel (A., 1893, ii, 347) and Groning. 
Several possible causes of these variations are discussed, and it is 
suggested that they may be accounted for by variations in the 

mass of water per c.c. of distillate.’’ J. H. L. 

Estimation of Cresol by the Phenol Reagent of Folin and 
Denis. Robert M. Chapin (J. Biol. Chem., 1921, 47, 309—314).— 
Apart from other defects (cf., for example, Gortner and Holm, 
A., 1920, ii, 643), the estimation of phenols by the colorimetric 
method of Folin and Denis (A., 1915, ii, 802) suffers from the 
disadvantage that the phenol reagent gives colours of different 
intensity with equivalent quantities of different phenols. For the 
estimation of total cresol in mixtures of cresols of approximately 
known composition the author therefore introduces the use of 
empirical factors. The method is applied to the estimation of 
phenolic preservatives in serums. E. S. 

Volumetric Estimation of Aminonaphthol-mono- and di- 
sulphonic Acids. Giorgio Rbnato Levi (Giom. Chim. Ind. 
Appl.^ 1921, 3, 297—302).—The aminonaphtholsulphonic acids may 
be titrated cither with sodium nitrite in an acid solution or with 
diazo-compounds, comparison of the results obtained in these two 
ways serving as the best criterion of the purity of these compounds; 
the difference should be not more than 0*5% for a dry, or 0*2% for 
a pasty, product. The titration with nitrite is carried out by 
running ^/5-sodium nitrite solution into a fresh solution or 
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suspension of the sulphonic acid containing frfee mineral acid; 
excess of the latter causes no appreciable increase In the velocity of 
diazotisation; the latter is, however, affected by the temperature, 
which should be to 10—12® at first and 25—30° at the end of the 
reaction. In the titration with diazo-compoundfi, the author 
makes use of either freshly-prepared diazobenzene or recently- 
titrated p-nitrodiazobenzene. In general, these^ aminonaphthol- 
Bulphonic acids may undergo combination in two different ways, 
namely, in acid solution in the ortho-position to the amino-group, 
and in alkaline solution in the ortho-position to the hydroxyl 
group. Contrary to the statement made in many patent specifica¬ 
tions, in acetic acid solution the combination occurs in the ortho- 
position with respect to the hydroxyl group. The colorations 
produced by the diazo-compounds of the aminonaphtholsulphonic 
acids are due to an internal combination, occurring either Within a 
single molecule or between two molecules. 

The aminonaphtholmonosulphonic acids examined were : M-acid 
(NH 2 : 0 H:S 03 H =1 :5:7), S-acid (1:8:4), y-acid (2 : S : 6), 
J-acid (2:5:7) and R-acid (2:3: 6), and the disulphonic acids : 
2S-acid (NHg : OH : SOgH : SOgH^l : 8 : 2 : 4), H-acid (1:8:3: 6), 
K-acid (1 : 8 : 4 : 6) and 2R-acid (2:8:3: 6). Taking the “ nitrite 
number as basis, the titration of the diazo-compounds may be 
effected as follows : M-, 2S-, and 2R-acid8 with p-nitrodiazobenzene 
in sodium carbonate solution, and J- and R-acids in acetic acid 
solution; S-, y-, and K-acids in acetic acid solution, and H-acid 
in sodium carbonate solution, with diazobenzene. Qualitative 
characters for the differentiation between the various isomerides 
are given. T. H. P. 

The Estimation of Citronellol by the Formylation Method. 

Albxandee St. Pfah {J, pr. Chem,, 1921, 102, 276—282).—The 
estimation of geraniol and citronellol by the formic acid method 
gives inexact results, in part because a portion of the geraniol 
undergoes esterification. Even with pure citronellol, however, 
the method gives uncertain data (cf. Schimmel & Co., A., 1914, 
i, 67; Simmons, A., 1916, ii, 117). The author’s results are irregular 
and high when 100% acid is used, but low with a weaker acid. It 
is shown that the action of the acid on citronellol is not a simple 
process, fractionation of the product under diminished pressure 
leading to the isolation of citronellyl formate, b. p. 99—100°(corr.)/ 
7 mm., the compound, 0H'CMe2*[CH2]3*CHMe*CH2*CH2’0*CH0, b. p. 
129°(corr.)/5 mm., 0-9651, ai,+l°46', wj; 1-4488 and the corre¬ 
sponding di^formate, CMe 2 ( 0 -CH 0 )-[CH 2 ] 3 -CHMe-CH 2 -CH 2 - 0 -CH 0 , 
a colourless, highly refractive liquid, b. p. 140—141°(corr.)/7 mm., 
unchanged citronellol and, frequently, a small amoimt of more 
volatile liquid, possibly an aliphatic or a cyclic terpene. H. W. 

Estimation of the Composition of Ternary Mixtures: 
Ether-Water^Alcohol. Louis Desvergnes (Mon. 8ci., 1921, 
11, 145—150).—The composition of mixtures of ethyl ether, ethyl 
alcohol, and water is estimated by determining the quantity of 
water or of ether required to produce a turbidity, or the quantity 
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of alcohol required to produce a clear liquid when the mixture is not 
homogeneous; graphs are given which show the composition 
corresponding with the quantities of water, etc., added. 

W. P. S. 

The Estimation of (Sugar in Urine. J. C. van dbr Harst 
and C. H. Koers (Pharm* Weehblad, 1921, 58, 1230—1232).—The 
fermentation apparatus devised by Stephan under the name hydro- 
saccharometer has been found to be more trustworthy than Wagner’s 
apparatus and to give results as accurate as those obtained by the 
polarimeter where the sugar content is not below about 1%. The 
Causse-Bonnans method has been re-examined, and again found 
unsatisfactory. S. I. L. 

Volumetric Estimation of Phenylhydrazine and its Applica¬ 
tion to the Estimation of Pentosans and Pentoses, .^thur 
Robert Ling and Dinshaw Rattonji Nanji (Biochem. J., 1921, 
15, 466—468).—The carbohydrate is distilled in the usual way with 
12% hydrochloric acid; an aliquot portion of the distillate is 
neutralised, slightly acidised, mixed with a standard aqueous 
phenylhydrazine solution (about 2%), kept at 50—55® for twenty 
minutes, and filtered; an aliquot part of the filtrate, containing 
excess of phenylhydrazine, is mixed with excess of standard iodine 
solution, and titrated with thiosulphate. The reaction is repre¬ 
sented by the equation PhNH-NH2+2l2=3HI-fC6H5l+N2. The 
results agree closely with those obtained by the phloroglucide 
method. G. B. 

Identification of Ouahain and Strophanthin, and a New 
Test to Distinguish between the two Glucosides. A. 

Richaud (*/. Pharm, Chim., 1921, 24, 161—166).—To distinguish 
between ouabain and strophanthin in actual pharmaceutical practice 
where often only a milligram or so of the substances is available, 
the following differential characteristics may be utilised: Ouabain 
is soluble in 150 parts of water at 15®, whilst strophanthin dissolves 
in 40—43 parts at that temperature. The solution of the former is 
perfectly clear and colourless, and does not give a persistent froth 
on shaking. Strophanthin solutions, on the other hand, are in¬ 
clined to be yellow, and are not perfectly transparent. They 
have a very pronounced bitter taste, and give a persistent froth 
on agitation. Under the microscope, ouabain appears as a pure 
white powder or small, rectangular tabular crystals, whilst strophan¬ 
thin appears usually as a dirty or yellowish-white, amorphous 
powder, or crystallised in leaflets often grouped round a centre. 
Finally, a new colour reaction is proposed, which consists in warming 
in a water-bath at 60® or 70® in a test-tube 5 c.c. of concentrated 
hydrochloric acid, a few crystals of resorcinol, and a trace of the 
glucoside. Ouabain gives no coloration, and strophanthin a rose 
colour, the test depending, of course, on the difference in the sugars 
generated by the hydrolysis of the two glucosides. G. F. M. 

Detection of Oxalic and Citric Acids. M. Polonovski 
(/, Pharm. Chim.^ 1921, 24,* 167—168).—The usual method for th^ 
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detection of oxalic acid is simplified by the following procedure. 
The acid radicles are converted into sodium salts, and a saturated 
solution of calcium fiuoride is added to the alkaline filtrate acidified 
with acetic acid. In presence of oxalic acid, calcium oxalate is 
precipitated under these conditions, its solubility in water at 15® 
being 0*00056%, whilst that of calcium fluoride is 0*05%. In the 
absence of fluorides from the original substance, a saturated solution 
of calcium sulphate may advantageously be substituted for the 
fluoride solution. 

Citric acid may readily be detected in presence of any of the 
common organic acids by adding to the original solution potassium 
permanganate solution until the pink colour persists, then 1 c.c. of 
bromine water, and warming to decolorisation. In presence of 
citric acid, a precipitate of perbromoacetone is formed, but still 
more characteristic is the evolution of irritant vapours which 
attack the eyes, so that the least traee cannot possibly escape 
detection. G. F. M. 

Detection and Estimation of Lasvulic Acid in Foods. L. 

Grunhttt (Z. Unters, Nahr, Genusam,, 1921, 41, 261—279).— 
Laevuhc acid occurs in certain carbohydrate foods, and is usually 
accompanied by formic, acetic, and lactic acids; it may be identified 
by the red coloration which it yields with sodium nitroprusside in 
alkaline or acetic acid solution. A method for the estimation of 
laevulic acid depends on its oxidation to acetic acid by means of 
potassium dichromate and sulphuric acid; the resulting acetic acid 
is distilled and titrated. Formic acid imdcr the same conditions 
is oxidised to carbon dioxide; if the amount of acetic acid found 
in the distillate is in excess of that calculated from the quantity of 
dichromate reduced (after allowing for the formic acid as estimated 
separately by the mercuric chloride method), the presence of free 
acetic acid in' the sample is indicated. Lactic acid is also oxidised by 
dichromate to acetic acid. In the case of a sample containing all 
the four acids mentioned, the procedure adopted is to acidify the 
substance with phosphoric acid, extract the organic acids with 
ether (a quantity of sodium hydroxide is placed in the extraction 
flask to prevent volatilisation of the formic acid with the ether), 
then extract the ethereal solution with dilute sodium hydroxide 
solution and evaporate the united aqueous extracts to dryness. 
The dry residue is dissolved in a definite volume of water, the organic 
acids are liberated, and the solution is submitted to a simple dis¬ 
tillation. The distillate contains the whole of the acetic acid, the 
greater part of the formic acid, a small quantity of laevulic acid 
and no lactic acid; the residual solution in the flask will contain the 
greater part of the laevulic acid, the remainder of the formic acid, 
the whole of the lactic acid, and no acetic acid. The two solutions 
are analysed separately as described. W. P. S. 

Detection and Estimation of Salicylic Acid in Wine. W. 

Frbsbnius and L. GrunhAt {Zeitach, anal, Chem,, 1921, 60, 257— 
266).—Fifty c.c. of the wine are acidified with sulphuric acid, 
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extracted with a mixture of ether and light petroleum, the extract 
is evaporated, and the residue tested with ferric chloride. To 
estimate the salicylic acid, 600 c.c. of the wine are boiled under a 
reflux apparatus for one hour with the addition of sodium hydroxide 
solution, the mixture is then cooled, acidifled with sulphuric acid, 
and extracted with ether-light petroleum mixture. The ethereal 
solution is evaporated with the addition of a small quantity of 
water, the residual aqueous solution diluted to a definite volume, 
and used for the colorimetric estimation of the acid by the ferric 
chloride method. W. P. S. 

Estimation of Salicylates and Phenol. W. 0. Emery (J 
Ind, Eng, Chem., 1921, 13, 538—539).—method for the estimation 
of phenol and salicylates, particularly salol (phenyl salicylate), 
depends on the formation of a red, amorphous compound, di-iodo- 
phenylene oxide, when phenol or salicylic acid is treated with iodine 
in the presence of sodium carbonate : 2 Ph 0 H 4 ‘ 6 l 2 + 4 Na 2 C 03 = 
2CeH20l2+8NaI+4C02+4H20, and 2 C 6 H 4 ( 0 H)-C 02 H+ 6 l 2 + 
4 Na 2 C 03 = 2 C 3 H 20 l 2 + 8 NaI+ 6 C 02 + 4 H 20 . To estimate salol in 
admixture with acetanilide, phenacetin, and caffeine, a portion of 
the sample containing about 0*1 gram of salol is extracted with 
chloroform, the chloroform solution is evaporated, and the residue 
obtained treated with 10 c.c. pf 1% sodium hydroxide solution 
and heated in a reflux apparatus at such a rate that it boils in two 
minutes; three successive quantities of 10 c.c., 30 c.c., and 60 c.c. 
respectively of water are then added, the mixture being boiled 
after each addition. One gram of sodium carbonate is added with 
the last quantity of water. An excess (55 to 60 c.c.) of iV^/5-iodine 
is then added to the boiling solution, the flask is removed from the 
condenser, a further 1 gram of so^um carbonate is introduced, 
and the mixture boiled gently for about twenty minutes. If 
phenacetin is present, the quantity of iodine solution mentioned 
should be increased by 6 c.c. for each 0-1 gram of phenacetin 
supposed to be in the mixture. The precipitate formed is collected, 
washed with 200 c.c. of hot water, dried at 100°, and weighed; 
the weight found is multiplied by 0-3113 to obtain the corresponding 
quantity of salol. W. P. S. 

Estimation of the Saponification Number, lodine-Bromine 
Number and Bromine-substitution Number [of Fats and 
Waxes]. E. Schulek {Pharm, Zmtr,-h,, 1921, 62, 391- 395).— 
The use of propyl alcohol, as proposed by Winkler (A., 1911, ii, 550) 
is recommended in the estimation of the saponification number, 
since by the use of this solvent even waxes are saponified com¬ 
pletely in a short time. In the case of the iodine-bromine number, 
the results obtained are the higher the longer the time of contact 
of the fat or oil with the reagent, particularly in the case of linseed 
oil, croton oil, and lanolin. The reaction in the estimation of the 
bromine-substitution number is practically complete after two 
hours' contact. W. P. S. 
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Colour Reactions of some Nitro-substances. 0..Rudolph 
(Zeitsch. anal, Chem,, 1921, 60, 239—240).—The following colora¬ 
tions are obtained when about 1 milligram of the substance is 
dissolved in 10 c.c. of alcohol or acetone and then treated with 2 c.c, 
of dilute sodium hydroxide solution or ammonia : 



Alcohol solution. 

Acetone solution. 


X-'- 

With sodimn 


WitlTsodium 



hydroxide. 

With ammonia. 

hydroxide. 

Witli ammonia. 

o-Dinitrobenze1n . 

colourless 

colourless 

colourless 

colourless 

m-Dinitrobenzene. 


» 

intense reddish- 
violet 

intense yellow 

pink to purple 

p-Binltrobenzeno. 

„ 

no characteristic 
colour 

yellow 

1:3: 6-Trinitrobenzono ... 

yellowish-red 

yellowish-red 

blood-rcd 

blood-rod 

2:4-Dinitrotoluene. 

deep blue 

colourless 

deep blue 

colourless 

2:6-Dinitrotoluene. 

> colourless 


faint pink 


2:4: G-Trinitrotoluene .., 

deep yellowish- 
red 

yellowish-red 

bright red 

purplisii-red 

light red 

1:8-Dinitrouaphthalein ... 

red 

yellowish-red 

red 


W. P. S. 

Assay of Aconitine. A. R. L. Dohmb {Amer, J, Pharm., 
1921, 93, 426—429).—physiological method is described and 
recommended for the valuation of aconite and its preparations, 
since the ordinary chemical method of extracting the total alkaloids 
does not differentiate between the amount of aconitine, benzoyl- 
aconine, and aconine present, and there appears to be no method 
available for their separation. Aconitine is about three hundred 
times as toxic as benzoylaconine and four thousand times as toxic 
as aconine. In the case of the fluid extract, 1 c.c. is diluted to 
10 c.c. with 50% alcohol, and small quantities of this solution, 
diluted to a volume of 1*5 c.c. with normal saline solution are 
injected into the subcutaneous tissues of the abdomens of guinea- 
pigs of about 350 grams body weight. The lethal dose is taken 
to be the smallest quantity which will kill within twenty-four hours. 
Approximately 0-00000005 gram per gram of guinea-pig is the lethal 
dose of aconitine. W. P. S. 

Colorimetric Estimation of Carnosine. Winifred Mary 
Clifford (Biochem, J., 1921, 15, 400—407).—^A modification of 
Koessler and Hankers colorimetric method for estimating iminazolo 
derivatives (A., 1920, ii, 67). The minced tissue is extracted with 
a known volume of water at 60—90®. The aqueous extract is then 
treated with metaphosphoric acid and filtered. An aliquot portion 
of the filtrate is neutralised to litmus and the depth of colour pro¬ 
duced on admixture with sodium carbonate and p-diazobenzene- 
sulphonic acid determined colorimetrically in a Duboscq colorimeter. 
Parallel estimations agree to 0-05 mm. S. S. Z. 

Estimation of Acetanilide. A. Reclaire (Perf, Ess, Oil 
Rec,, 1921, 12, 280).—^A method, sufficiently accurate for technical 
pu^oses, for the estimation of acetanilide, particularly for- acet¬ 
anilide used as an adulterant in artificial musk preparations, is carried 
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out as follows : About 1*5 grams of the substance are boiled in an 
acetylation flask with 50 c.c. of 20% hydrochloric acid for fifteen 
minutes. The volume is then made up to 500 c.c., and to 25 c.c. 
an excess of a standard potassium bromide-bromate solution and 
5 c.c. of strong hydrochloric acid are added. Tribromoaniline is 
precipitated and the excess of bromine estimated by potassium 
iodide and sodium thiosulphate in the usual way. One c.c. of 
iV'/lO-thiosulphate equals 0*00225 gram of acetanilide. G. F. M. 

A Colour Reaction for Carbamide. Victor Arregtjine and 
Eduardo D. GarcIa {AtuiL Aaoc, Qulm. Argentina, 1921, 9, 183— 
191).—^The colour reactions for carbamide are discussed. The 
reaction proposed by the authors consists in adding resorcinol and 
hydrochloric acid to an aqueous solution of the substance under 
examination and boiling for about one minute. After cooling and 
dilution with water, the liquid is shaken with ether. The ethereal 
layer is coloured pink to red, according to the amount of carbamide 
present. Further colour changes in the ethereal layer are observed 
on addition of ammonia solution. One milligram oi carbamide may 
be detected by this test, which is also given to a less degree by 
guanidine and substances giving carbamide under the conditions 
of c^cperiment. The reaction would appear to be characteristic 
for the group =C(NH 2 ) 2 . It is jjipt applicable to the quantitative 
estimation of carbamide. " G. W. R. 

Gasometric Estimation of Urea in Urine. Raymond L. 
Stehle (J. Biol, Chem,, 1921, 47, 13—171.—^The hypobromite 
method gives results which agree with those ootained by the urease 
method (A., 1914, ii, 822) if the estimation is carried out in a 
vacuum after the removal of ammonium salts by means of permutite 
(cf. Youngburg, this voL, ii, 358). E. S. 

Estimation of Urea, Ammonia, and Amino-acids in Urine 
after Precipitation of the Ammonia. Philibert (J. Pharm, 
Chim., 1921, [vii], 24, 49—58. See also A., 1919, ii, 374).— 
Ammonia is precipitated as ammonium magnesium phosphate and 
separated by filtration; the filtrate is then treated with basic lead 
acetate, again filtered, and the urea estimated by the hypobromite 
method. Another portion of the urine, after the ammonia has been 
removed, is neutralised towards phenolphthalein, formaldehyde 
solution is added, and the mixture titrated with standard alkah 
solution. The results obtained are expressed in terms of nitrogen 
or of ammonia. W. P. S. 

Estimation of Dicyanodiamide and Urea in Fertilisers. 

Erling Johnson (J. Ind, Eng, Chem., 1921, 13, 533—535).—^A 
volumetric method proposed for the estimation of dicyanodiamide 
depends on the formation of the complex silver picrate dicyano- 
guanidine. Five grams of the sample are shaken for three hours 
with 450 c.c. of water and 5 c.c. of acetic acid, the mixture is then 
diluted to 500 c.c., filtered, and 100 c.c. of the filtrate are treated 
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with 5 c.c. of 20% nitric acid and 20 c.c. of sodium picrate solution 
(7*5 grams of picric acid neutralised with sodium carbonate and 
diluted to 100 c.c.; this solution is used at 40® to prevent crystal¬ 
lisation of the salt). The mixture is then cooled in ice-water and 
a slight excess of silver nitrate solution (7*582 grams per litre) is 
add^ and, after fifteen minutes, the whole is fluted to 200 c.c. 
and filtered. Five c.c. of 20% nitric acid and 2 c.c. of 5% ferric 
sulphate solution are added to 100 c.c. of the filtrate and the excess 
of silver is titrated with standardised thiocyanate solution. Each 
1 c.c. of the silver nitrate solution is equivalent to 1% of dicyano- 
diamide-nitrogen. The estimation of urea is based on the formation 
of mea oxalate; 5 grams of the sample are shaken with 100 c.c. 
of amyl alcohol, the solution is filtered, 50 c.c. of the filtrate are 
mixed with an equal volume of ether, and the urea is precipitated 
by the addition of 25 c.c. of a 10% solution of anhydrous oxalic acid 
in amyl alcohol. After thirty minutes, the precipitate is collected 
on a filter, washed twice with a mixture of equal volumes of amyl 
alcohol and ether, once with ether alone, dried under reduced 
pressure, and weighed. The precipitate contains 57*01% of urea. 

W. P. S. 

Reaction for the Micro-chemical Detection of Chinosol " 
or 8-Hydroxyquinoline Salts. C. Gribbel {Pharm. Zentr,-h.y 
1921, 62, 452-^56).—2% solution of “ chinosol (8-hydroxy- 
quinoline sulphate), when treated with a drop of potassium ferro- 
cyanide solution, yields a bright green, crystalline precipitate, the 
colour changing within a few minutes to orange-red. The pre¬ 
cipitate is formed more slowly from dilute solutions, and is not 
given when the concentration of the solution is less than 0*5%. 
With potassium ferricyanide, 8-hydroxyquinoline sulphate solution 
yields a yellow, crystalline precipitate. W. P. S. 

Estimation of Pyramidone (4-Dimethylamino-l-phenyl- 
2:3-dimethyl-5-p3rrazolone) in Presence of Antipyrine 
(l-Phenyl-2:3-dimethyl-5-pyrazolone) and Aspirin (o- 
Acetoxybenzoic Acid). E. Oliveri-ManbalA and E. Calderaro 
(Oazzetta, 1921, 51, i, 324—328).—Pyramidone may be estimated 
in presence of antipyrine and aspirin by taking advantage of the 
fact that the former, but not the latter, 3deld8 dimethylamine when 
boiled with concentrated potassium hydroxide solution (1:1); 
the amine is collected in a known volume of standard acid and its 
amount determined by titration: 1 gram of pyramidone is found 
to correspond with 8*50 c.c. of seminormal sulphuric acid, the 
theoretical number being 8*64 c.c. 

When titrated with seminormal hydrochloric acid in presence of 
methyl-orange, 2 grams of pjpramidone correspond with 16 c.c. of 
the acid and 0*9 gram of aspirin with 1 c.c. of the acid. Hence, the 
percentage (A) of aspirin in a mixture of the two compound is 
given by the formula .4=9(16*6—0?), where x denotes the number 
of c.c. of the seminormal acid required to neutralise 2 grams of the 
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mixture; then 100—il gives the percentage of pyramidone. [See, 
further, J. Soc. Chem. Ind,, 1921, 600 a.] T. H. P. 

Estimation of Veronal in Urine and Human Organs. L. 

VAN Italub and A. J. Stebnhaubr {Pharm, WeeMad, 1921, 58, 
1062—1068).—Ethyl acetate is preferable to ethyl ether for ex¬ 
tracting veronal from urine, the solubility being 1: 8*9 in the 
former, and 1:18*7 in the latW. When the extract is purified with 
charcoal, low yields are obtained owing to adsorption. Treat¬ 
ment of the urine with lead acetate or basic lead acetate effects 
precipitation of some of its constituents and prevents emulsification 
during the extraction; by treatment of the extract with potassium 
permanganate, a quantitative yield of pure veronal is obtained. 
The method is as follows : 100 c.c. of urine are treated with 10 c.c. 
of lead acetate (or basic lead acetate) solution, and filtered. The 
filtrate is evaporated to 25 c.c. and acidified with scetic acid. It is 
then extracted with twice its volume of ethyl acetate, filtered, and 
evaporated; the residue is dissolved in 10 c.c. of boiling water, with 
addition of 5 c.c. of dilute sulphuric acid, and /10-potassium 
permanganate solution added until the supernatant liquid is 
colourless. The manganese oxide formed is decomposed with a 
few xirops of hydrogen peroxide, the liquid is shaken with twice 
its volume of ethyl acetate, filtered, evaporated, and the residue 
dried at 100°. With suitable modification this method is applicable 
also to the estimation of veronal in various organs. W. J. W. 

The Colorimetric Estimation of Tyrosine and the Phenolic 
Number of Proteins. Pierre Thomas {Bull, Soc, Chim, Bid,, 
1921, 3, 197—216).—^In the estimation of tjrrosine in proteins by 
the colorimetric method of Folin and Denis (A., 1912, ii, 1012) 
the presence of tryptophan, scatole, indole, and reducing reagents 
vitiates the results; hence the method is untrustworthy and must 
be rejected (compare Abderhalden and Fuchs, A., 1913, i, 409; 
Folin and Denis, A., 1913, i, 915). The author suggests the char¬ 
acterisation of proteins by means of their phenolic numbers, the 
latter being defined as the numbers, calculated in percentages of 
tyrosine, which represent the phenolic constituents of the hydro¬ 
lysates. For the estimation of the phenolic number a weighed 
portion of the protein is hydrolysed with 25% sulphuric acid, filtered 
from humin, neutralised with barium hydroxide, acidified with 
nitric acid, and filtered. Just sufficient mercuric nitrate is then 
added to an aliquot part of the filtrate to precipitate the tryptophan. 
After decolorisation, if necessary, by addition of a small quantity 
of animal charcoal, the colour produced by the addition of 2 c.c. 
of Millon’s reagent to 10 c.c. of the filtered solution is compared 
with a t 3 n:osine standard. The results of a number of estimations 
are given. E. S. 

Some Corollaries of the Laws of Hj^drolysis by Enzymes. 

H. Colin {Bull, Soc, Chim, Biol., 1921, 3, 263*—272).—Deductions 
are made from the laws which govern hydrolysis by enzymes and 
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are illustrated by examples of the hydrolysis of various sugars. 
The author is able to detect the presence of sucrose in specimens 
of other sugars, to obtain a quantitative idea of the amount of 
enzyme present in a riven preparation, and to determine the relative 
molecular weights oi various sugars which are hydrolysed by the 
same enzyme. C. B. H. 

A Colour Reaction Common to Antiscorbutic Extracts and 
to Quinol. N. Bbzssonofp {CompL rend,, 1921, 173, 466—468).— 
A modified form of the Folin-Denis phenol reagent, prepared by 
adding its own volume of -^-sulphuric acid to a solution contain¬ 
ing 100 grams of sodium tungstate, 20 grams of phosphomolybdic 
acid, and 16-6 c.c. of concentrated phosphoric acid per litre, is 
found to give a blue coloration with plant extracts known to possess 
antiscorbutic properties and no colour, or at least not a blue colour, 
with extracts devoid of such properties. It is possible that the 
action is not due to the antiscorbutic substance itself, but to some 
polyphenol easily detached from it in solution. Of the numerous 
phenols examined, quinol was the only one to give the blue colour 
with this reagent. 

When evaporated at 40°, the reagent gave monoclinic crystals 
having the composition 17W03,Mo03,P205,H20,21H20. W. G. 

Methods for Estimating the Amount of Colloidal Material 
in Soils. Charles J. Moore, William H. Fry, and Howard E. 
Middleton (J. Ind. Eng. Chem., 1921, 13, 527—530).—Soil was 
shaken with water, allowed to settle for twenty-four hours, the 
turbid liquid then decanted, submitted to centrifugal action, and 
the resulting opalescent liquid filtered through Pasteur-Chamber- 
lain filter tubes. The colloidal substance collected on the tubes 
was washed and dried at 110°; it consisted essentially of hydrated 
aluminium silicate and has been named “ ultra-clay.’’ Each 1 c.c. 
of the ultra-clay absorbed 93 c.c. of dry ammonia gas, but lost 
this property when heated previously at 1130°. A sample of the 
soil from which the ultra-clay was obtained absorbed 27-7 c.c. of 
ammonia per 1 c.c., and 1-4 c.c. of ammonia after previous heating 
at 1130° (this absorption was probably due to substances other 
than “ ultra-clay ”) and it is therefore calculated that the soil con¬ 
tained 28-3% of colloidal substance. An exactly similar result was 
obtained by a method depending on the absorption of malachite 
green from an ammonium oxalate solution. W. P. S. 
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The Luminosity of Mercury Vapour Distilled from the Arc 
in a Vacuum. Norman H. Ricker (Physical Rev., 1921,17,195— 
226).—Considerable evidence is offered in support of Child's con¬ 
tention (Phil. Mag., 1913, [vi], 26, 906) that the afterglow in 
mercury distilled from an arc is due to a recombination of positive 
and negative ions. Strutt’s work (Proc. Roy. Soc., 1918, 94, [A], 
88) was repeated and confirmed and it is shown to be not incon¬ 
sistent with Child’s conclusion (cf. Phil. Mag., 1919, [vi], 37, 61). 
The author obtained enhanced luminosity by heating the mercury 
cathode. The luminous vapour passed through a hollow nickel 
anode into a heated tube containing two or more grids. On charg¬ 
ing one of the grids positively, a current flow as great as 1 ampere 
at 5 volts could be obtained. The red glow which first filled the 
tube diminished on both sides of the grid up to a grid voltage of 
2, after which it was replaced by a blue glow. The change in 
colour was found to be caused merely by a relative change in 
intensity of certain lines in the mercury spectrum. On charging 
a grid negatively, the luminosity upstream is not diminished even 
at 300 volts and downstream but slightly. The current is a small 
part of an ampere and never reaches saturation; so that quenching 
is far from complete. A jet of mercury vapour sent into the 
luminous stream serves merely to dilute the light. The vapour 
velocity was determined by applying a high-frequency voltage to 
one grid with a stroboscopic wheel so that the luminosity appeared 
in puffs which could be accurately observed. The velocity was 
3740 cm. per sec. Then from the rate of distillation the vapour 
density was calculated and shown to be essentially constant along 
the tube. The rate of decay of luminosity was observed with a 
Nutting polarisation photometer and compared with formulae 
derived on three assumptions : (1) that the positive ions emit light 
spontaneously and not continuously; (2) that the light is produced 
during recombination of positive and negative ions, and (3) that 
light is continuously emitted by positive ions. Formula 2 fitted 
the observed decay better than 1, each having but one arbitrary 
constant; but formula 3 with two arbitrary constants would fit 
almost any set of data; so it is impossible to decide in its case. 
All the facts observed support Child’s claim that the light is caused 
by recombination of ions. Chemical Abstracts. 

Vacuum Spark Spectra in the Extreme Ultra-violet of 
Carbon, Iron, and Nickel. R. A. Millikan, I. S. Bowen, and 
R. A. Sawyer (Astrophys. J., 1921, 53, 150—160; cf. this voL, 
ii, 3, 363).—By using a specially ruled grating containing 500 to 
1100 lines per mm., the intensities and wave-lengths (±0*2 A.) 
of 75 lines due to carbon (A, 360—A 1931), of 200 linos due to iron 
(A 271—A 2153), and of 75 lines due to nickel (A 731— A 1860) have 
been measured. Chemical Abstracts. 

VOL. oxx. ii. 23 
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Intensity Difierences in Furnace and Arc among the Com¬ 
ponent Series in Band Spectra. Arthur S. King (Astrophys, 
J., 1921, 63, 161—164).—^Under high dispersion, the series of 
lines in the cyanogen band at X 3883 is enhanced over the A^ series 
in the furnace as compared with their behaviour in the arc. Some 
new doublets appeared in the furnace. The two series appear to 
belong to different temperature classes and may be expected to 
differ in other characteristics. The cyanogen band at \ 4216 
showed similar differences between furnace and arc. In the Swan 
band at X 5165 the triplet series is enhanced in the furnace spectrum 
with reference to the adjacent doublet series. The bearing of these 
data on atomic structure is pointed out. Chemical Abstracts. 

Obliteration of the Characteristic Spectra of Metals by 
certain Gases. George E. Gibson and W. Albert Noyes, 
jun. (J. Amer. Chem, Soc., 1921, 43, 1255—1261).—^When sodium 
chloride is melted below a spark gap in oxygen and sparks are 
passed they are brilliant yellow in colour and show the D lines 
distinctly, but if the oxygen is displaced by chlorine the spark 
becomes pale blue and only the merest trace of the D line can be 
observed, and it is further noticed that the spark passes with great 
difficulty. Similar experiments were made with a number of gases 
using sodium, thallium, and mercury salts and it was found that 
of thirty-seven gases and vapours examined twenty-three obliter¬ 
ated the characteristic lines of the salts used. An approximate 
measure of the sparking potential was also obtained by placing a 
parallel spark gap outside the apparatus and varying this until 
the spark just failed to pass across it. Vapours of carbon disulphide, 
sulphur, carbon tetrachloride, sulphur dichloride, arsenic, iodine, 
stannic chloride, bromine, chlorine, nitrogen dioxide, boron tri¬ 
chloride,' phosphorus trichloride, arsenic trichloride, silicon tetra¬ 
chloride, titanium tetrachloride, arsenious oxide, sulphur trioxide, 
acetylene, sulphur dioxide, selenium, phosphorus, hyd^rogen iodide, 
and ferric chloride obliterate the characteristic spectrum, whilst 
nitric oxide, carbon monoxide, hydrogen sulphide, oxygen, nitrogen, 
hydrogen, carbon dioxide, ammonia, mercury, hydrogen chloride, 
hydrogen bromide, thallous chloride, and mercuric chloride do not 
affect the spectrum. The gases which exert the obliterating power 
have also a high sparking potential, and in the main are the gases 
which, on Lewis’s theory of molecular structure, are to be expected 
to have the power of combining readily with electrons or to dis¬ 
sociate in the spark into gases of this character. The parallelism 
between high sparking potential and power to obliterate the 
spectrum lines is explained on the assumption that the molecules 
of gases which have these two properties unite with free electrons 
to form ions of larger mass which are incapable of producing 
further ionisation. J. F. S. 

Induction Spectrum of Rubidium. Louis Dunoyer (Gompt, 
rend,i 1921, 173, 472—474).—^Using the method previously applied 
to caesium (this voL, ii, 529), the author has obtained an induction 
spectrum of rubidium showing 332 lines between A=2294 and 
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X=r5525. The principal rays and their intensities are tabulated 
in the original. Most of the intense rays have been found in the 
spark spectrum by Exner and Haschek, but some of the rays of 
the spark spectrum do not appear in the induction spectrum. 

W. G. 

The R51e of Electrical Actions in the Emission and Appear^ 
ance of certain T 3 rpes of Rays in the Spectrum of Magnesium. 
A. BE Gramont and G. A. Hemsalbch {Oompt, rend., 1921, 173, 
505—511).—^The authors have extended their work on the appear¬ 
ance of spark rays of lead and tin in the electric arc (cf. ibid., 1921, 
173, 278) to the case of magnesium. Details are given of the 
variation in the lines produced by changing the conditions under 
which the spark or arc is maintained. The arc was struck between 
magnesium electrodes under glycerol, petroleum, and water, and 
sparks were passed in hydrogen, oxygen, coal gas, and nitrogen. 
The emission of spark rays by the arc, under liquid layers, is inde¬ 
pendent of the nature and conductivity of the liquid. The emission 
of these rays is apparently regulated by electrical forces, and their 
sudden cessation corresponds with a certain critical value of the 
electrical forces below which their emission cannot be sustained. 
The remarkable symmetrical broadening of the spark ray, as well 
as the broadening towards the red of the rays of the Rydberg 
series during the first phase of the arc, is a manifestation of the 
Stark effect. W. G. 

Fine Structure of Band Spectra. E. Gehbcke and L. C. 
Glaser {Ann. Physik., 1921, [iv], 65, 605—608).—^The structure 
of the band spectra of magnesium, mercury, and carbon has been 
investigated. As source of light, the arcs of the substances in a 
vacuum were used. The light from the arc fell on a plane parallel 
plate 5 mm. thick, and the interference bands, in the same manner 
as employed by Galli and Forstling {Physikal. Zeitsch., 1917, 18, 
155) were projected on the slit of a prism spectrograph. In the 
case of magnesium, the lines k\ 5529 and 4703 were seen very 
sharply whilst AA 5184, 5173, 5167, and 4352 and the green triplet 
were found, but these were less sharp. Mercury showed the Unes 
AA 4358, 4348, 4340, 4078, 4047, and three extended series of lines 
with the limiting line at AA 4396, 4218, and 4017 respectively. 
Carbon shows the heads of the bands much less sharply than the 
preceding cases. Interference is, however, shown by the heads of 
the carbon bands, particularly at AA 4216 and 4197. The distance 
between two interference maxima corresponds with 0*16 A.U. in 
the blue and 0*15 A.U. in the violet. J. F. S. 

Spectra of Lead Isotopes. T. R. Merton (Proc. Roy. Soc., 
1921, [A], 100, 84—88).—Comparative measurements of the wave¬ 
length of the line 4058 A.U. with ordinary lead and lead from 
carnotite showed a difference of 0*011 ±0*0008 A.U. The diflEerence 
is about two hundred times that expected on Bohr’s theory if the 

23—2 
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difference is calculated in the same manner as that between the 
Balmer lines of hydrogen and the enhanced helium lines. J. R. P. 

The Variation with Temperature of the Electric-furnace 
Spectrum of Manganese. Arthur S. King {Astrophys, J., 
IMl, 53,133—143).—^The spectrum produced in the tube resistance 
furnace at 1700°, 2000°, and 2400° was examined from 2795 to 
A. 8200, but no lines were found beyond A 6500. The relative 
intensities of the hnes in the arc spectrum and in the furnace spectra 
at the different temperatures are tabulated, and the temperature 
classification of the lines is given. Some lines were observed at 
1560°; the triplet A 4031 to 4035 was strong and well reversed at 
this temperature. As with other furnace spectra, the ultra-violet 
wave-length limit is shorter the higher the temperature. None of 
Lockyer’s enhanced lines occurs in the furnace. The behaviour 
of various types of lines is given in detail. Of special interest is 
the triplet at A 2800, which is always reversed, and the one at 
A 4033 the intensity of which depends on the quantity of vapour 
present. Chemical Abstracts. 

Symmetrical Coupled Groups of Lines in the Iron 
Spectrum. E. Gehrcke {Ann. Physik, 1921, 65, 640—^642).— 
A theoretical paper in which the author describes a number of 
regularities in the violet end of the iron spectrum which are visible 
in the photographs recently published by Glaser {Ann. Gewerbe u. 
Bauwesen, 1921, 88, 32). It is shown that six groups of lines 
exist which both with regard to position and intensity of the com¬ 
ponents are symmetrical about a middle point. These are a group 
of six lines, with its centre at A 4221 A.U., a group of fourteen 
lines with the centre at A 4215, a group of six lines with the centre 
at A 4193'3, a group of ten lines with the centre at 4195 5, a group 
of nine lines with the centre at A 4235, and a group of sixteen lines 
with the centre at A 4199-3. These groups are not quite inde¬ 
pendent of one another, for it is shown that the two extreme 
components of the first-named group and the left inner component 
also belong to the second group. Similar coupled symmetrical 
groups have also been observed in the spectra of tungsten and 
molybdenum. It is suggested that a Zeeman effect or a Stark 
effect on account of the magnetic or electric field of the atom 
itself is responsible for the regularity, which is explicable if one 
of the twenty-six electrons on the surface of the atom changed 
its position due to the action of the field. J. F. S. 

Influence of Elevated Temperature on the Fluorescence and 
Absorption Spectra of Iodine Vapour of Constant Density. 

J. Pringsheim {Zeitsch. Physik., 1921, 5,130—138).—The influence 
of elevated temperatures on the fluorescence and absorption spectra 
of iodine vapour has been examined. It is shown that whilst the 
colour change from green to yellow which occurs in the fluorescence 
of iodine vapour by raising the vapour density is due to an increased 
absorption in the short wave-length region of the band spectrum, 
the supCTficially quite similar change which is observed by simply 
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raising the temperature is brought about by a decreased primary 
absorption and consequent reduced fluorescence in the correspond¬ 
ing spectrum region. The heating of iodine vapour at a constant 
density brings about, not only a displacement of the intensity in 
the whole absorption spectrum, but also effects an extensive 
change in the partition of energy of the individual bands. 

J. F. S. 

Ultra-red Absorption Spectra of Solid Substances in Thin 
Layers. 0. Reinkober {Zeitsch, Physik., 1921, 5, 192—197).— 
The ultra-red absorption spectra of the ammonium haloids have 
been measured. The method of preparing transparent layers for 
examination consisted in subliming the substances on to thin 
plates of transparent material, such as quartz, fluorspar, and rock 
salt. The spectra have been measured up to' wave-lengths of 
about 8/x. The method is superior to the reflection method, 
particularly in the greater clearness of the spectra obtained. The 
following characteristic frequencies have been observed: am¬ 
monium fluoride 3-5, 4*5, 5-0, 6*0 ?, and 6*69/i; ammonium chloride, 
3-24, 3*5, 4*25, 4*95, 5*66, and 7-07/x; ammonium bromide, 3*22, 
4*3, 4*9, 5*9, and 7*10/x; ammonium iodide, 3*22, 4*27, 5*0?, 6*0?, 
and 7-15/x. These values are claimed to be more accurate than 
the corresponding values found by the reflection method, and 
they contain twelve values not found by that method. J. P. S. 

Absorption Spectrum of Oxygen. J. Duclaux and P. 
Jeantet (Compt rend., 1921, 173, 581—583).—Using a water 
prism, the authors have studied the ultra-violet absorption spectrum 
of oxygen, between A=1900 and 2000. In addition to the seven 
bands observed by Bloch between A.= 1830 and 1960, they find 
an eighth belonging to the same group which corresponds with the 
frequency formula iV=50727—2*8m2, where w=l to 9. A ninth 
band was observed but exact measurements were not made. A 
second group of bands similar to, but much weaker than, the first was 
observed in this region. The second group may be deduced from 
the first by a simple translation in the frequency scale, there being 
a difference of 1555 in the frequencies of corresponding rays in 
the two groups. W. G. 

The Calculation of the Colour of '' Cyclic ’’ Coloured 
Substances. James Moir (T., 1921, 119, 1654—1668). 

The Numerical Values of the Optical Rotations in the 
Sugar Acids. P. A. Levene (J. Biol, Chem,, 1921, 48, 197— 
202).—^A theoretical paper in which calculations are made, by 
Hudson’s method, of the optical rotations of the different asym¬ 
metric carbon atoms in the hexosamic acids. Using different com¬ 
binations of four equations, it is shown that constant values for 
the p, y, and S carbon atoms are obtained only when the combination 
is so chosen that the value for the a-carbon atom is the same for 
each member of the combination. The author concludes that the 
superposition theory holds only within certain limits. E. S. 
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The Inversion of the Rotatory Power of Derivatives of 
Tartaric Acid. D. de Mallemann (Compt. rend,, 1921, 173, 
474r-477; cf. this voL, i, 158).—Sodium hydrogen d-tartrate shows 
a diminution in its rotatory power when dissolved in a saturated 
solution of sodium chloride and an inversion when dissolved in a 
strong solution of calcium chloride. Similarly, calcium d-tartrate 
shows a slight Isevorotation when dissolved in calcium chloride 
solution. Ethyl d-tartrate has its rotatory power inverted in the 
presence of calcium chloride in either aqueous or alcohoKc solution. 
Contrary to the effect of calcium chloride, the presence of copper 
chloride results in an increase in the rotatory powers of both 
d-tartaric and d-malic acids, both acids becoming more dextro¬ 
rotatory, W. G. 

Photochemical Decomposition of Silver Bromide. I. 

Robert Schwarz and Heinrich Stock (Ber., 1921, 54, [R], 2111— 
2122).—Owing to the non-availability of a suitable source of 
artificial light, the experiments deal with the behaviour of silver 
bromide towards daylight the intensity of which is measured by 
a self-recording actinometer. The silver bromide is prepared by 
the slow addition of potassium bromide solution (10%) in moderate 
excess to a dilute solution of silver nitrate acidified with nitric 
acid, the solutions being gently mixed; the preparations are 
effected in red light. The silver bromide is used in three forms 
(a) a caseous, fiaky modification prepared as described, which 
passes when preserved into the plastic variety (6), and (c) the 
pulverulent modification obtained by shaking (b) with water. 
The silver bromide is allowed to settle on the bottom of small 
crystallising dishes in the form of a thin, uniform film and is washed 
repeatedly with water until free from bromide ions. It is covered 
with water and exposed to light in an apparatus which is so arranged 
that a current of air carries the liberated bromine into an aqueous 
solution of potassium iodide. According to the intensity of the 
illumination, the production of bromine is noticeable at the end 
of five to fifteen minutes. The experiments were generally continued 
for about four hours, at the end of which the bromide had assumed 
a pale grey to brown colour; variety (a) retains its caseous con¬ 
sistency, whereas the more compact form (6) suffers a further 
contraction and sometimes becomes detached from the edges, 
whilst form (c) remains unchanged except with regard to colour. 
The elimination of bromine occurs with the same regularities as 
are observed in the blackening of photographic emulsions. The 
sensitiveness of the various forms towards light diminishes in the 
order b — a —c. The time which is allowed for the transformation 
of form a into 6 is a matter of considerable importance, since the 
sensitiveness again diminishes when the form is more than one 
hundred and ten hours old. The most sensitive products are 
obtained after eighty to ninety hours. It is probable that a gradual 
change of form b into the less sensitive variety c occurs when agita¬ 
tion is avoided. Solarisation is a property of pure silver bromide, 
and is accompanied by diminished elimination of bromine. Speoi- 
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mens of silver bromide obtained by the action of an excess of 
silver nitrate on potassium bromide do not evolve bromine when 
illuminated, but yield, in its place, a volatile substance which 
oxidises iodine. The phenomenon is explained on the hypothesis 
that the precipitate adsorbs silver nitrate and that fission of the 
silver bromide into silver and bromine actually occurs; the latter 
reacts with the adsorbed silver nitrate with the formation of hypo- 
bromous acid; the latter is removed by the air and oxidises the 
iodine in accordance with the equation: l2+5HBr0+H20= 

2 HI 03 + 5 HBr. The constancy in weight which has been observed 
in silver bromide when prepared in this manner and subjected to 
illumination is attributed to the re-formation of silver bromide 
from hypobromous acid and the liberated silver. Pre-illumination 
of silver bromide (by cautious exposure to light during precipitation) 
causes a greatly increased liberation of bromine on subsequent 
exposure. H. W. 

The Developing Properties of Leuco-bases of Dyes derived 
from Rosaniline. A. LumiJire, L. LumiAre, and A. Seyewetz 
{Bull, Soc, chim,, 1921, [iv], 29, 829—833).—^The authors, working 
with pure substances, were unable to repeat Abribart’s results 
(cf. ibid., 1921, [iv], 29, 265) on the use of the leuco-bases of mala¬ 
chite green and rosaniline as developers. They consider that his 
results were probably due to impurities in his leuco-bases. W. G. 

The Corpuscular Spectra of the Elements. Maxjricb db 
Broglie and Louis de Broglie {Compt. rend., 1921, 173, 527— 
529).—A discussion of the results obtained in the corpuscular 
excitation by X-rays of the heavy metals, uranium, lead, and 
thorium. The bearing on the L, M, and N layers of electrons is 
considered. W. G. 

Fine Structure of Rontgen Spectra. II. L Series. Adolf 
Smbkal (Zeitsch Physik., 1921, 5, 91—105; cf. this voL, ii, 292).— 
It is shown that the whole of the Rontgen lines attributed to the 
L spectrum of tungsten can be brought into one general scheme, 
which demands the existence of at least five M layers. The ex¬ 
istence of these is rendered fairly certain by a pair of well-defined 
lines in each case. This number shows the necessity of the deter¬ 
mination of the quantum condition of each electron sheath by means 
of three quantum numbers. The explanation of offered by 
Kossel {ibid., 1920, i, 119) is confirmed and explanations are given 
for all hitherto uninterpreted K and L lines, which are in keeping 
with the relationships as found in the case of tungsten. The new 
relationships K^—Kp'=L<(,—Ly and Kp—Ka=L 4 ,+Li—LQ have 
been tested and found to be in complete accord with the known 
experimental data within the limits of experimental error. 

J. F. S. 

Fine Structure of Rdutgen Spectra. III. M Series and 
the Principle of Selection. Adolf Smekal {Zeitsch. Physik., 
1921, 5, 121—129; cf. this voL, ii, 292, and preceding abstract).— 
A paper supplementary to two previous papers {loc. cit.) in which 
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definite frequency relationships are given for the M lines y and 8, and 
in the case of the other uninterpreted M lines the most probable 
of the possible explanations is pointed out. The relationship 
My^L^—L^—(L^—Ly) is the only relationship giving complete 
agreement with facts, which can be found from the investigation 
of a great range of order numbers. It is shown how apparent 
difficulties in the principle of selection, as in the case of Kossel’s 
arrangement of may be avoided. On the other hand, on 
account of a lack of exact relative intensity data for the whole of 
the lines, it is not possible to draw general conclusions as to the 
form of the principle of selection which holds for energy levels which 
are unlike hydrogen. J. F. S. 

Action of Infra-red Rays on Phosphorescence. Maurice 
Curie {Compt. rend., 1921, 173, 554—555; cf. this vol., ii, 233).— 
No diminution was noticed in the intensity of the radiation reflected 
from the face 110 of a cubic crystal of blende illuminated by X-rays 
after inundating the crystal with infra-red rays. W. G. 

The Opening up of Earths Poor in Radium. Erich Ebler 
and A. J. van Rhyn (Zeiisch. angew. Chem., 1921, 34, 477—480; 
cf. Ebler and Bender, A., 1915, ii, 128).—A number of uranium 
minerals, including carnotitc and the uranium micas autunite and 
chalcolite, which are found in a magma of sandstone or decomposed 
granite, have been examined with the object of discovering a simple 
method of extracting the radioactive elements from the bulk of 
the inactive material. In the case of Portuguese uranium micas, 
more than forty times as much radium was found in the micaceous 
material, separated mechanically from the ground-mass of siliceous 
material, as in the latter, but the proportion of radium to uranium 
in the mica, 1-7 X lO""^, was less than in the ground-mass, 9*8x 10”^, 
the latter being greater than the theoretical value, 3*4x10“'^. 
This anomaly may be explained on the assumption that part of 
the radium has been dissolved out of the mica by infiltration, and 
then partly redeposited in the absorbent silic('ous mass, consisting 
of decomposed granite and containing as much as 94*2% of SiOg. 
Experiments with normal granite show that over 60% of the radium 
present is contained in the mica and hornblende, the rest in the 
felspar, whilst the quartz is free from radium. 

More than 80% of the radium present in these minerals can be 
obtained in the form of crude sulphate by the following method. 
The powdered mineral is mixed with about an equal weight of 
sodium or calcium chloride and calcium carbonate, and heated at 
the sintering temperature (800—1000°) for five or six hours in a 
muffle furnace. The cooled mass is powdered and extracted with 
dilute hydrochloric acid containing sulphuric acid and barium 
chloride. The sulphate precipitate containing the radioactive 
material can then be readily washed away from the coarse inactive 
particles and filtered off. The weight of crude sulphates obtained 
is about 7% of the original ore. This method was used to extract 
radium from Portuguese torbemite ore containing only 4-5 x 10“^%, 
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from Colorado carnotite sandstone containing 5-0 X10*’’% and from 
Mexican pitchblende-quartzite containing 2*84 x 10“’% of radium. 

E. H. R. 

The Disintegration Constant of Radium Emanation. W. 

Bothe and G. Lechnee (Zeitsch. Physik., 1921, 5, 335—340).— 
The disintegration constant of radium emanation has been deter¬ 
mined by comparing the emanation directly with the radium 
preparation from which the standard solution was made. Two 
values of \ were obtained which agreed to one per thousand, and 
gave a mean of 0-1819 day^=2*106x 10“® sec.“^. From this the 
half life is 3-810 days. These values are about 1% greater than the 
generally accepted Curie-Rutherford values. It is shown that in 
emanation measurements the often untrustworthy standard solution 
can be dispensed with if a radium standard and some radium 
emanation are available. The once determined sensitiveness of 
the emanation electrometer, found by means of a tube of emanation, 
may be made the basis of measurements for a long time, if the 
y-ray sensitiveness is controlled for each measurement. A table is 
appended to the paper which gives the decay of radium emanation 
and the formation in radium preparations which are not in 
equilibrium. J. F. S. 

Range and Ionisation of the a-Particles from Radium-C 
and Thorium-C. G. H. Hknperson (Phil. Mag., 1921, [vi], 42, 
538—551).—The ionisation curves of Ra-6^, Th-G^ and Th-C^ in air 
were measured, particular attention being directed to the end- 
portions. A considerable part of each curve is approximately a 
straight line. The gradual flattening of the curve at the end of the 
range can be accounted for by small variations in the ranges of 
individual a-particles, due to probability variation in the number of 
electrons encountered by the a-particle along its path. An “ ex¬ 
trapolated range ” is suggested as more suitable than the usual 
deflnition, and is obtained by prolonging the straight part of the 
curve. This extrapolated range iti air at 0° is 6-592 cm. for Ra-(7, 
4-529 cm. for Th-6\, and H-167 cm. for Th-Gg. A general 
equation for the end part of the curve is suggested. J. R. P. 

The Accumulation of Radioactive Substance in Ferruginous 
Spring Deposits. F. Henrich (Ber., 1921, 54, [B], 1715— 
1722). The preliminary treatment of the sediment is effected with 
hydrochloric acid, whereby a portion remains undissolved which 
contains silica (46-7%), calcium oxide (12*1%), iron oxide (11-5%), 
aluminium oxide (4-44%) organic matter (3%), and smaller amounts 
of arsenic, manganese, etc. The solution is treated with ammonia, 
giving a precipitate containing iron oxide (61%), calcium oxide 
(5-8%), manganese oxide (5-7%), aluminium oxide (3-67%), and 
small amounts of arsenic, strontium, etc., together with 2-M% of 
matter insoluble in hydrochloric acid. The latter is re-dissolved, 
but enrichment of the solution in radioactive matter is found 
impossible by fractional precipitation of the iron as ferric hydroxide. 
If, however, the iron is reduced to the ferrous state and slow 
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crystallisation of ferrous sulphate is induced, it is found that the 
initial deposits are completely inactive and the subsequent ones 
only slightly active, becoming, in general, completely inactive after 
a single crystallisation from water. A very considerable enrichment 
of the solution can thus be effected, and the active material can 
then be deposited on ferric hydroxide by oxidation and subsequent 
addition ol ammonia to the solution. If desired, the last traces 
of iron can be removed elcctrolytically from the solution and the 
active substance then deposited on any desired carrier, but the 
procedure does not appear to offer any particular advantage. 

The residue (see above) is treated with hydrofluoric and sulphuric 
acids for the removal of silica, whereby the organic matter becomes 
charred and the carbon disseminated through the inorganic matrix. 
The latter may be almost completely removed by treatment with 
boiling hydrochloric acid (1 :2). The residue invariably exhibits 
relatively great activity, which is yet more pronounced m the ash 
left after ignition. Attempts to secure an active deposit by treat¬ 
ment of the solutions with animal charcoal were, however, un¬ 
successful. The filtrate from the treatment of the charred product 
is concentrated when gypsum and alum successively separate in an 
inactive condition; subsequent concentration of the active matter 
is then effected by the ferrous sulphate method. H. W. 

Further Light on the Theory of the Conductivity of 
Solutions. Guy Clinton (Pamphlet, pp. 15).—^A theoretical 
discussion of the hypothesis of electrical conduction of solutions. 
It is pointed out that Kohlrausch's principle is stated first as a law 
of moving ions and secondly as a function of the resistance. The 
illustration put forward by Hittorf is examined, and shown to be 
incapable of showing the possibihty of the equivalency of discharge 
when the ions move with unequal velocity. The same question 
is examined mathematically, and the conclusion is drawn that 
Kohlrausch's law of ionic movements is not in harmony with 
Faraday’s law of discharge. It is suggested that the Kohlrausch 
statements need revision, to keep them within the limit of experi¬ 
mental evidence. The author proposes the following : During 
the early period of electrolysis, in parts of the cell remote from the 
points of discharge, with certain amendatory assumptions, the 
sum of the velocities of the kation and anion is proportional to the 
molecular conductivity of the solution. It is pointed out that 
velocities have been measured in but a small part of the cell, whilst 
resistance is measured for the whole cell, and that such values are 
not comparable. The author describes a cell in which the velocity 
for the whole distance between the electrodes is determined. This, 
only, is comparable with the fall in the potential for the entire cell. 
It is shown experimentally that the lead ion moves downward 
toward the cathode with a velocity of 0*113 cm. per sec., but upward 
to the cathode with a velocity 0-00467 cm. per sec, the potential 
gradient being unity in each case. Whetham's explanation for the 
exceptional congestion in solutions of cadmium iodide is quoted, 
and it is suggested that it might be applied to explain aU cases of 
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congestion. The effect of hydration of ions on ionic velocities is 
examined. It is pointed out that previous work takes no account 
of the eddies formed in the system. J. F. S. 

Ionic Mobilities, Ionic Conductivities, and the Effect of 
Viscosity on the Conductivity of certain Salts. Duncan A. 
MaoInnes (J. Amer. Chem. ooc., 1921, 43, 1217—1226).— 
theoretical paper in which it is shown that the changes in the 
transport numbers with concentration indicate that variations of 
ionic mobility with concentration must be considered in any theory 
of strong electrolytes. Since the changes in the transport numbers 
can indicate only differences of mobilities, it seems very probable 
that the actual changes are greater than these differences. Since 
there is at present no method of distinguishing between variations 
of the equivalent conductivity due to (a) changes of the number 
of ions, (6) changes of the mobilities of the ions, it seems desirable 
to consider a group of these substances as completely dissociated, 
and all variations of conductivity as due to changes of mobility. 
The latter changes can conceivably arise from the increasing 
strength with concentration of the electrical field due to the ions. 
The evidence in favour of this view is most clear in the case of the 
alkaH haloids and hydrochloric and nitric acids. These substances 
fulfil a further condition of complete dissociation, namely, addi¬ 
tivity at each concentration, of the conductivity except in so far 
as this property is modified by the changing viscosity. Any degree 
of dissociation less than that represented by the limiting case can 
be found in solutions of electrolytes, particularly of weak electro¬ 
lytes and those possessing multivalent ions. But this dissociation 
cannot be calculated from the ratio A/Aq, since the changes of the 
transport numbers with concentration indicate that changes of 
ionic mobihty also occur in these solutions. In the case of strong 
electrolytes, there does not appear to be any property which can 
be computed from the conductivity ratio. The activity coefficients 
of the ions of the alkali chlorides and hydrochloric acid are first 
lower and then much higher than the corresponding ratios as the 
concentrations are increased, whilst the free energy contents of 
these ions have been found to be additive at each concentration, 
as would be expected if they were completely or almost completely 
dissociated. J. F. S. 

Electrode Reactions. Contractometric Observations at 
Anodes. V. Kohlschutter and H. Stager {Helv, Chim. Acta, 
1921, 4, 821—837).—^An extension of the contractometric method 
(A., 1920, ii, 728) to the study of anode changes in electrolytically 
unchangeable electrolytes, yielding hydrogen at a platinum black 
electrode. The anodes consisted of electrolytic deposits of the * 
metal to be investigated on platinum contractometer plates, a 
sheet of the metal itself being alternatively employed in the case 
of copper (cf. A., 1920, ii, 624). The results of a study of platinum 
anodes in sulphuric acid or sodium hydroxide solution, of nickel, 
copper, and iron anodes in sodium hydroxide solutions, of passive 
iron in nitric acid, and of copper and silver in sodium sulphide 
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solutions show that the method is not inferior in applicability to 
the dilatometric method. The details do not lend themselves to 
concise reproduction. J• K. 

Electrode Processes in the Presence of Colloids. N. 

IsGARiscHEV {KolL Chem. Beihefte, 1921, 14, 25—62).—^The 
cathodic and anodic polarisation in the electrolysis of solutions 
of zinc sulphate and copper sulphate has been investigated in 
the presence of gelatin, gum, and sucrose. The potential of zinc 
and copper has been determined in the same solutions and also 
the viscosity and the electrical conductivity of the solutions. It 
is shown that a maximum polarisation is set up and also a maxi¬ 
mum potential at a definite concentration of the added substance. 
In a molecular solution of zinc sulphate the maximum occurs 
with 0-025% of gelatin, 2% of gum arabic, and 30% of sucrose, 
and with copper sulphate solution the maximum occurs with 
0-30% of gelatin. This maximum is explained by the hypothesis 
that the kations form adsorption compounds with the colloid and 
these exert an action on the velocity of the cathode processes, 
but none on the anode processes. In the case of sucrose, the 
polarisation is explained as due to a chemical combination between 
the sugar and the zinc sulphate. The heat of formation of the 
adsorption compound between the zinc ion and gelatin is found 
by the electrometric method to be 2150 Cal. The ultra- 

microscopic investigation of the above-named solutions shows a 
characteristic change in the form of the particles with increasing 
colloid concentration. A connexion between the polarisation 
phenomena and the structure of the electrolytically deposited 
metals is established. The change in the crystallisation pheno¬ 
mena, the crystalline form of the metal, and the polarisation are 
brought about by the relatively slow formation of the ions from 
the complexes. Similar results have also been obtained with 
solutions of nickel sulphate. In this case the maximum polarisation 
is found with solutions containing 0-95% of gelatin. J. F. S. 

Electrolytic Oxidation and Reduction in Presence of 
Metallic Salts. Max Schlotter {Zeilsch. Elektrochem., 1921, 
27, 394—402).—In the electrolysis of chloride solutions for the 
manufacture of chlorate, the addition of a small quantity of a 
metallic salt, for instance a manganese salt or a chromate, has a 
favourable effect on the current efficiency of the process, apparently 
by preventing reduction from taking place in the cell. Experi¬ 
ments to investigate the part played by the metallic salt were made, 
using as electrolyte a saturated solution of potassium chloride 
with platinum electrodes. The amounts of reduction and of decom- 
, position of water taking place were determined by analysis of the 
electrode gases for hydrogen and oxygen. It was found that the 
effect of the addition of a metallic salt to the electrolyte was 
determined, not only by the character of the metal, but equally 
by its concentration. Certain metals, such as copper (0-5 gram 
of cupric chloride per litre) and lead (0-21 gram lead dioxide 
per litre), eliminated reduction almost entirely. Tin, when 0-5 
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gram of stannous chloride per litre was added, had little effect, 
but when only one-tenth of this quantity was used, reduction 
was brought down to a very low figure. It was always observed 
that, after addition of the metal salt, several hours had to elapse 
before the cell settled down to a steady state. This is prob¬ 
ably due %o the time required for the deposition of the metal 
on the electrode. Since the most favourable results are obtained 
with a very small quantity of added metal, it appears that the 
cathode does not then become completely covered with the deposited 
metal, but that the latter forms a network over the electrode metal. 
The form of electrode which then gives the best results is probably 
one which consists of the system electrode metal-deposited metal- 
hydrogen. This conclusion was supported by experiments in which 
metals other than platinum were used for the cathode. When a 
copper cathode is used, addition of copper to the electrolyte has 
no effect on the reduction. With an iron electrode addition of 
copper increases the amount of reduction in the cell, whilst with 
a copper electrode addition of iron lowers the percentage reduction, 
although the reduction value of a pure iron electrode is much 
higher than that of a pure copper electrode. This is explained by 
the fact that electrolytically deposited iron absorbs more than one 
hundred times its volume of hydrogen, forming a stable system in 
which the activity of the hydrogen is reduced to a low value. The 
])otential energy of the hydrdgen at the cathode depends on the 
nature of the deposited metal, and it should be possible, by choosing 
a suitable system, to obtain conditions for the quantitative reduction 
of any substance. E. H. R. 

Velocity of Sound in Gases at High Temperatures and the 
Ratio of the Specific Heats. Harold B. Dixon, Colin 
Campbell, and A. Parker {Proc. Roy, Soc., 1921, [A]^ 103 , 1—26).— 
Direct measurements were made of the time taken by a sound 
wave to travel through the gas contained in a tube of known 
length, by means of a pendulum chronograph. The sound was 
propagated through tubes of lead, mild steel, and silica. The 
lead tubes were used up to 100°; at higher temperatures, the steel 
and silica tubes were used, being heated in a gas furnace, and 
electrically, respectively. The values of Cp/Ct,, and the true specific 
heats calculated by Berthelot’s equation, are given : for air (0— 
700°), nitrogen (0—1000°), carbon dioxide (0-—600°), methane 
(0—600°), and ethane (0—100°), and the values of c„ are repre¬ 
sented by the following equations (^=temperature; r=absolute 
temperature) : nitrogen 4*775+0-00042^; air 4*8+0*0004!r; car¬ 
bon dioxide 6*30+0*00205T+0*0000007T2; methane 6*66+0*019^; 
ethane 9*04+0*0183^. J. R. P. 

Ratio of the Specific Heats of Air and Carbon Dioxide. 

J. R. Partington (Proc, Roy. Soc,, 1921, [^], 100 , 27—49).—The 
values of CpICv for air and carbon dioxide at 17° were found by the 
method of adiabatic expansion and the specific heats calcidated 
by Berthelot’s equation. For air, Cp/Ce,= 1*4034; for carbon dioxide, 
Cp/c,= 1*3022. J. R. P. 
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Freezing Points of Orgaoiic Substances. VI. New Ex¬ 
perimental Determinations. J. Timmermans and Th. J. F. 
Mattaar (Bull, Soc, chim. Belg,, 1921, 30, 213—219; cf. A., 1911, 
ii, 864; 1914, ii, 168; this vol., ii, 430—431)—The freezing points 
of seventy-three compounds of the fatty series, liquid at the ordinary 
temperature, including alkyl haloids, ethers, ketones, acid anhydrides 
and chlorides, esters, and amines, are given in tabulated form with 
notes and references to earlier determinations where such have 
been made. The freezing points given range from —13® to —140®. 

J. H. L. 

Some Relations between Absolute Critical Temperatimes 
of Ebullition and Fusion. J. J. van Laar (J. Chim, physique, 
1921, 19 , 4—8).—The regularities described by Prud'homme (A., 

1920, ii, 587) are purely arithmetical and have no physical meaning. 
Relations are deduced from the formula of van der Waals : log 
plPe=zf(TclT—l), where / may depend slightly on temperature. 
If Ti=boiling point, p=l atm., then <^i==Tc/Ti=logpc//i+l- 

will therefore be approximately constant unless pc is abnormal 
(helium). In the case of fusion, (vg—62)/?;2=l/14> where 
the effective volume for molecular motion. Thence (f> 2 —TclT 2 = 
2 a<./yU 2 > where T 2 =m. p., a is the attraction constant, and y is 
usually 0*9, but for ideal substances (a and b constant) is 0’5. For 
ordinary substances, flr2=P4ac; <1)2=2. For limiting substances 
(with Tc from 400 to 600®), </)2=l*83, which agrees with the rule of 
Timmermans (this vol., ii, 430) that the melting points of different 
families of substances tend to an upper limit of 117® C. 

J. R. P. 

A DifCeorential Thermometer. Alan W. C. Menzies (Proc. 
Nat. Acad. Sci., 1921, 7, 81—83).—^A water-filled differential 
thermometer for use in ebullioscopic measurements is described. 
The thermometer consists of a length (12 cm.) of stout-walled 
pyrex glass blown to a bulb at its upper end and bent and enlarged 
at its lower end. Before sealing, all air is expelled by boiling, so 
that the pressure generated at either end is due to the vapour of the 
indicating liquid. Both the stem and the lower bulb are graduated 
in mm. The various errors associated with the Beckmann thermo¬ 
meter are discussed in conn^lion with the present instrument. 

J. F. S. 

Applications of a Differential Thermometer in Ebullioscopy. 

Alan W. C. Menzies and Sidney L. Wright (Proc. Nat. Acad. Set., 

1921, 7, 77—80).—^The authors described a modification of the 
Cotterell ebulMsocopic apparatus (A., 1919, ii, 447; 1921, ii, 240) 
which involves the use of a loose pump which is hung on the lower 
bulb of a differential thermometer (cf. preceding abstract), a sealed- 
on condenser attached to the top of the boiling tube, and down the 
centre of which is a glass rod attached to the thermometer to hold 
it in position. The bottom of the boiling tube is constricted to 
form a bulb, which contains the whole of the solvent, and a graduated 
neck. In this way, the volume of liquid may be read immediately 
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the ebullition has ceased and before the condensed liquid has had 
time to drain back into the bulb. The apparatus has no corks in 
its construction. The authors claim that with this apparatus 
readings may be obtained as rapidly as fresh portions of the dissolved 
substance can be weighed, and these have an error not larger than 
0-5%. J. F. S. 

An Improvement in Barger’s Method for the Estimation 
of Molecular Weight. Karl East (Ber., 1921, 54, [B], 1979— 
1987).—The main innovation consists in the replacement of the 
individual drops used in the original method (T., 1904, 85, 286) by 
a single larger drop which is placed in a capillary tube and is fixed 
at one end. The variations in the size of the drop are therefore 
much greater and a single reading only is involved. A further 
advantage lies in the possibility of using volatile solvents such as 
ether or pentane,* whilst, in addition, less trouble is involved when 
less volatile solvents are used at increased temperatures. 

A capillary tube, 0*5—1*2 mm. in external diameter and 20—30 
cm. long, is filled successively to a length of about 5 cm. with the 
comparison solution, a bubble of air 3-^ mm. long, and then with 
the solution under investigation to a length of 4—5 cm. The latter 
is drawn into the tube so as to leave about 3 cm. free. The “ com¬ 
parison ” end of the tube is sealed and the other end drawn out to 
an exceedingly fine capillary, which is broken off so that a length of 
about 2 cm. remains, and is then sealed. The “ comparison ” end 
is broken and the solution allowed to fiow down to the fine point, 
after which it also is drawn out and sealed. The tube is now 
mounted in a Petri dish, and the observations are made under the 
microscope as in the original method. It is convenient to have the 
two solutions of different colours; a suitable standard is provided 
by azobenzene for all solutions which are not red, and by naphthalene 
for red solutions. Solvents of low boiling point, for example, ethyl 
ether, ethyl acetate, acetone, carbon (^sulphide, alcohol (90%), 
or a mixture of p 3 iTidine and acetone, are particularly serviceable, 
since the changes then occur with convenient rapidity. If desired, 
a series of solutions, separated from each other by bubbles of air, 
may be used in the same capillary. H. W. 

A Flame with Very High Temperature. Ernst Hauser 
and Ernst Rib (Sitzungsher, K. Akad. Wiss, Wien, 1920 [IIA], 
129, 639—547; from Chem, Zentr,, 1921, iii, 588).—^An inflammable 
liquid is fed to a specially constructed burner, where it is atomised 
by means of a chemically indifferent gas (hydrogen) to a horizontal 
cone. This is invested with a mantle of oxygen blown from the 
peripheral portion of the burner. A temperature of more than 
3000® is thuSiObtained. Using this flame, carbon was changed into 
graphite or, under certain conditions, into minute, transparent, 
highly refracting crystals. G. W. R. 

Radiation Theory of Thermal Reactions. W. C. M. Lewis 
and A. McKeown (J. Amer. Ghem, Soc., 1921, 43, 1288—1306).— 
A theoretical paper in which an expression is obtained for the 
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velocity of a unimolecular reaction in a gaseous system, on the baais 
of the radiation hypothesis of thermal reactions, making use of 
continuous absorption of radiation by an oscillator. The expression 
obtained is in which is the 

Unimolecular velocity constant, e and m are the charge and mass of 
the electron, v is the frequency of the radiation characteristic of 
the reaction, k and h are the constants of Boltzmann and Planck, 
respectively, T is the absolute temperature, and Um the refractive 
index of the substance in an ideal state corresponding with the 
closest possible packing of the molecules. The term Um is shown to 
have a value of approximately 200, which is practically independent 
of the system considered and of the temperature. The expression 
for the velocity constant agrees with the experimental data of uni¬ 
molecular reactions, so far as they arc known. By considering 
reversible reactions of the dissociation type, an expression is obtained 
for the equilibrium constant which is shown to be in good agreement 
with the experimental data for iodine given by Bodenstein and 
Starck (A., 1911, ii, 20). Recent criticisms of the radiation hypo¬ 
thesis have been considered and answered. In view of the nature 
of the criticisms, it is essential to emphasise the distinction rather 
than the resemblance between thermal and photochemical processes. 
The resemblance lies in the fact that both processes are attributed 
to radiation, whilst the distinction enters in the manner and extent 
to which the transformation of radiant energy occurs. Thus 
Langmuir attributes the mechanism of a thermal process to rate of 
emission from a surface, which mechanism, however, characterises 
photochemical action only. On the other hand, Lindemann 
considers photochemical action, but regards it from the point of 
view of radiation density, which is shown to define thermal velocity 
and not photochemical velocity, when the radiation has the same 
temperature as the matter. J. F. S. 

Volume of Kations in Permutite. A. Gunther-Sciiui.ze 
(Zeitsch. Physik., 1921, 5, 324—330; cf. this vol., ii, 9).—The 
molecular volume has been determined at 18° for a number of 
permutites containing different kations, and from the space taken 
up by the kation the kation volume has been calculated for lithium, 
sodium, potassium, ammonium, rubidium, silver, magnesium, 
calcium, strontium, barium, cadmium, thallium, lead, and uranyl 
ions. These values are compared with the atom radius and the 
kation radius. In most cases, the determined kation volume is 
smaller than the atomic volume; only in the case of the four 
elements with large atomic weights, silver, cadmium, lead, and 
thallium, is the reverse the case. In the case of lithium, potassium, 
and rubidium, the atomic radii agree very nearly with those deduced 
by Lorenz from diffusion experiments in mercury. • J. F. S. 

Surface Tensions of Salts of the Fatty Acids and their 
Mixtures. Eric Everard Walker (T., 1921, 119, 1521—1537). 

Adsorption of Gas by Charcoal, Silica, and other 
Substances. Henry Briggs (Proc. Roy. Soc., 1921, [A], 100, 
88—102).—The adsorptive capacities of charcoal and silica at liquid 
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air temperatures (—150°) were compared, especially as relates to 
hydrogen and nitrogen. Evaluations were made of the volume of 
solid matter, the interstitial space between the granules, and the 
internal gaseous space. The pressure of capillaries is not sufficient 
to account for adsorption. It is argued that a vitreous solid is a 
complete atomic linking; activation is considered to be the effect 
of disrupting the solid polymerides, and the means of accomplishing 
the partial depolymerisation of charcoal and silica is described. 

J. R. P. 

Stoicheiometry of Adsorption. II. Adsorption of 
Potassium and Barium Salts of Various Anions. Sven 
Oden and E. W. Langelius (J. Physical Chem. , 1921, 25, 385—398; 
cf. this vol., ii, 438).—The adsorption of the hydroxide, bromide, 
thiocyanate, nitrate, and chloride of potassium and barium, and 
the iodide, sulphite, fluoride, ferrocyanide, citrate, chromate, 
sulphate, and chlorate of potassium by charcoal has been deter¬ 
mined by the interferometric method previously described (loc. cit.). 
In the case of the potassium salts, the concentration-adsorption 
curves cross one another, that is, the order of adsorption varies with 
concentration. With a concentration 0*010J/, the order is : 
fluoride < chloride < sulphate < nitrate < chloride < bromide < 
ferrocyanide < citrate < chlorate < chromate < iodide, whilst at 
0*23/ the order is : sulphate < fluoride < ferrocyanide < chloride 

< bromide < chromate < citrate < nitrate < chlorate < iodide < 
cyanide. In the case of the barium salts, the order of adsorption 
does not change with change in concentration, except perhaps in 
the case of the acetate, and the order is the same as that for the 
potassium salts at the concentration 0*05iif; the order is : chloride 

< bromide < acetate < nitrate < thiocyanate < hydroxide. 

J. F. S. 

Adsorption by Precipitates. IV. Harry B. Weiser (J. 
Physical Chem., 1921, 25, 399—414; cf. A., 1920, ii, 228; 1919, ii, 
269).—A number of experiments on the adsorption of oxalate, 
chromate, and dichromate ions by hydrated ferric oxide are described, 
and experiments are also described on the quantities of electrolytes 
required to coagulate a colloid. It is shown that the amount of 
electrolyte required to coagulate a colloid is influenced by the rate 
of addition. Since a quantity of electrolyte that will cause complete 
coagulation when the addition is rapid will not cause complete 
coagulation when the addition is slow, the colloid is said to have 
become acclimatised, and the phenomenon is termed acclimatisation. 
This term is a misnomer, since the colloid does not become acclim- 
tised to the presence of the electrolyte in the ordinary sense of the 
word. The amount of precipitating ion carried down by a colloid 
is determined by the adsorption of the electrically charged particles 
during neutralisation and the adsorption of the electrically neutral 
particles during agglomeration. The adsorption of oxalate, 
chromate, and dichromate by hydrated colloidal ferric oxide 
emphasises the importance of adsorption by neutralised particles in 
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determining the amount of electroljrte carried down by a precipi¬ 
tated colloid. The drop-by-drop addition of an electrolyte to a 
colloid over a long period is accompanied by fractional precipitation 
of the colloid and the precipitating ion. The precipitation value 
is such a concentration of precipitating ion added aU at once that 
sufficient adsorption to cause neutralisation of the colloidal particles 
can take place promptly. The necessity for using more electrolyte 
to effect complete precipitation on slow addition arises, not from 
the adaptability of the colloid to the presence of the electrolyte, 
but from the fact that the fractional precipitation during slow 
addition continually removes ions owing to adsorption by the 
neutralised particles during agglomeration; and this loss must be 
compensated. The excess of electrolyte required for a given slow 
rate of addition is determined by (a) the extent to whicl\ the colloid 
imdergoes fractional precipitation, (6) the adsorbing power of the 
precipitated colloid, and (c) the adsorbability of the precipitating 
ion. The amounts adsorbed at the precipitating concentration of 
the various ions are not equivalent, as Freundlich assumes. 
Adsorption of equivalent amounts effects neutralisation of the 
charged particles, but adsorption during agglomeration varies with 
the concentration and adsorbability of the ion. Comparable 
adsorption values cannot be obtained at the precipitation concen¬ 
tration on account of the variability of the latter. J. F. S. 

Method of Photographing Transparent Crystals. M. 
FRAN501S and Ch. Lormand {Bull. Soc. chim., 1921, [iv], 29 , 792— 
807).—Full details are given for the photomicrography of transparent 
crystals. A simple apparatus is described and illustrated, including 
a method of illuminating the crystals. Instructions are given as 
to choice of plates, method of development, and a method for 
calculating the time of exposure. W. G. 

Determination of Crystal Structures by Means of X-Rays. 

M. VON Laub {Naturmss., 1920, 8, 968—971; from Chem. Zentr., 
1921, iii, 605—506).—^A theoretical discussion showing the limita¬ 
tions of the X-ray method for the determination of crystal structures. 
It is pointed out that the lattice image is not a refraction, but an 
interference, image. Information as to crystal structure is actually 
obtained by considering the results obtained with rays falling at 
(lifferent angles and of different wave-lengths. Additional informa¬ 
tion is given by chemical constitution, the dispersive power of the 
atoms present for the rays used, crystal form, and the mathematical 
theory of simple and compound space lattices. G. W. R. 

The Chemical Reactions of Crystals and their Relation 
to the Molecular Structure. F. Rinne (Z. Metallk., 1921, 13, 
401—406).—A theoretical paper dealing with the arrangement 
of the atoms and molecules in crystals and their relation to the 
symmetry of the crystal. It is shown that the action of reagents 
on crystals takes place in a symmetrical manner and if carried out 
slowly results in the development of symmetrical figures on the 
surface of the crystals which vary according to the relation of the 
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face attacked to the axes of the crystal. An explanation of this and 
of the change of crystal form that some minerals undergo on heating 
is given, based on the space-lattice theory of crystal structure. 

A. R. P. 

Methods for [Effecting] the Orientation of Crystal Elements. 
B. Beckeb, B. 0. Hebzog, W. Jancke, and M. PolInyi {Zeitsch, 
Physik, 1921, 5, 61—62).—Several methods are described whereby 
an axial orientation of crystal elements in various types of substances 
may be produced. 1. A crystalline powder placed in a magnetic 
field so arranges itself that individual crystalline particles take up 
positions corresponding with the inductive action. 2. Subjecting 
crystalline powders and substances like wax and parafl&n to high 
pressures (4000—^5000 atms.) brings about a marked regular arrange¬ 
ment of the particles. This is observed in the case of the substances 
succinic acid, indigotin, and stearic acid. 3. The cold drawing of 
metals produces an axial symmetry of the elementary crystals of the 
metals. J. F. S. 

Constitution of Mixed Crystals and the Space Filling of 
the Atoms. L. Vegabd {Zeitsch, Physik, 1921, 5, 17—^26).— 
A continuation of previous work (A., 1917, ii, 243). In the present 

S r the structure of mixed ciystals of potassium bromide and 
ide, potassium and amin 9 nium chloride, and potassium and 
ammonium sulphate has been examined by means of X-ray spectra, 
using the Debye-Scherrer powder method. The refiection maxima 
have been photographed for the mixed crystals named above and 
their components. The results indicate the replacement of one 
atom by another in mixed crystals is irregular and unordered, so 
that mixed crystals are to be defined as those substances which 
are characterised by an unordered atomic substitution. The 
change of the position of the refiection maxima denotes a change 
in the molecular volume. The replacement of bromine by chlorine 
effects a contraction, whilst the replacement of potassium by 
ammonium effects an expansion of the crystal lattice. The length 
of the side of the elementary lattice of the mixed crystals of potass¬ 
ium bromide and chloride is given with great accuracy by the 
formula 100)/100 • GKBr+p/lOO • gkoi, in which p is the mole¬ 

cular per cent, of the potassium chloride in the mixed crystal and 
Gm> gkoii GKBr are respectively the lengths of the sides of the lattices 
of the mixed crystal, potassium chloride, and potassium bromide. 
The crystal lattice of ammonium chloride is shown to be a cubic 
chlorine lattice centred round a similar nitrogen lattice. It is 
shown that the ammonium radicle takes up more space in the 
ammonium chloride lattice than in that of the face-centred type. 
The diameter of the hydrogen atom is calculated from the data 
obtained for ammonium chloride and bromide and values between 
1-68 A.U. and 1-68 A.U. obtained. J. F. S. 

The Colloid Mill and its Applications. Hermann Plaitson 
{Zeitsch. angew. Chem., 1921, 469—472 ; 473—474).—^Two 

types of machine are described, designed for the preparation of 
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colloidal solutions by mechanical means. The first t^e, suitable 
for dispersing typical colloids in a suitable dispersion medium, 
depends on the hammer-and-anvil principle, whilst the second, 
which depends on friction, is suitable for the preparation of colloidal 
solutions of such substances as minerals, dyes, or carbon. It is 
shown that definite saturated colloidal solutions can be prepared 
by means of such machines, but that the saturation limit can be 
raised by the addition of dispersion accelerators or dispersators,” 
which may be compared in their action with chemical catalysts. 
Numerous technical applications of the coUoid mill are discussed, 
especially a new application in the viscose artificial silk process. 
With a suitable dispersion medium, cellulose can be reduced in 
the colloid mill to the colloidal form, and in this state it reacts 
with the theoretical quantity of alkali to form alkali cellulose 
which in turn reacts smoothly with carbon disulphide to give 
xanthogenate without the formation of any thio-salts as by-products. 
[Cf. J. Soc. Chem. Ind., 1921, Nov.] E. H. R. 

The Hydration of the Fibres of Soap Curd. III. Sorption 
of Sodium Palmitate. Mary Evej.yn Laing (T., 1921, 119, 
1669—1676). 

Statistical Mechanics and Chemistry. E. P. Adams (J. 
Amer. Chem. Soc., 1921, 43, 1251—1254).—A theoretical paper in 
which the view is advanced that if the laws of chemical dynamics 
are found to be consistent with the principles of statistical mechanics 
it is not only unnecessary, but even unjustifiable, to introduce the 
quantum hypothesis to derive these laws. The author shows that 
Tolman’s criticism (this vol., ii, 99) of Marcelin’s attempt (A., 
1915, ii, 328) to base a theory of chemical dynamics on the principles 
of statistical mechanics, is unfounded. The main point of Tol¬ 
man’s criticism is that Marcelin has confused Gibbs’s canonical 
distribution of an ensemble of systems with the Maxwell-Boltzmann 
distribution. The author shows that the form of the Maxwell- 
Boltzmann law used by Marcelin may be derived without making 
any use of the canonical distribution of Gibbs. J. F. S. 

A Piezoelectric Method of Measuring Explosion Pressures. 

David A. Keys {Phil. Mag., 1921, [vi], 42, 473—488).—The 
piezoelectric properties of tourmaline crystals were used in con¬ 
junction with a special form of cathode ray oscillograph to record 
the pressures developed in explosions and the velocity of explosion 
waves in water. [See J. Soc. Chem. Ind., 1921, 760a.] J. R. P. 

Gaseous Combustion at High Pressures. II. The Ex¬ 
plosion of Hydrogen-Air and Carbon Monoxide-Air Mixtures. 

William Arthur Bone and William Arthur Haward (Proc. 
Roy. Soc., 1921, [A], 100, 67—84; cf. A., 1915, ii, 684).—The rise 
of pressure in the explosion of mixtures of hydrogen and air occurs 
very rapidly, but there is evidence of development of heat for a 
short period after the attainment of the maximum pressure. The 
rise of pressure in the explosion of carbon monoxide and air occurs 
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much more slowly, and cooling is delayed for a long period after 
the maximum pressure has been reached. The presence of even 
1 % of hydrogen in the carbon monoxide-air mixture, at the high 
initial pressures employed, accelerates the rise of pressure on 
explosion to a high degree. A theory is proposed to accoimt for 
the different modes of explosion of hydrogen and carbon monoxide. 

J. R. P. 

The Propagation of Flame in Mixtures of Ethylene and Air. 

William Ronald Chapman (T., 1921,119, 1677—1683). 

A Periodic Reaction in Homogeneous Solution and its 
Relation to Catalysis. William C. Bray (J. Amer. Chem. Soc., 
1921, 43, 1262—1267).—The action of hydrogen peroxide both as 
an oxidising agent and as a reducing agent has been studied in 
the case of its reaction with iodine. The reactions which occur are 
( 1 ) 5 H 202 +l 2 = 2 H 103 + 4 H 20 and ( 2 ) 5 H 202 +^HI 03 = 502 +l 2 + 
6 H 2 O. It is shown that far more peroxide disappears from the 
reacting system than can be accounted for by the above equations, 
consequently the reaction (3) H 2 O 2 — 1120+^02 must also take 
place and this is catalysed by the iodic acid-iodine couple. Using 
a mixture containing 0*190-3!/ hydrogen peroxide and 0*094-3/ 
potassium iodate, the reaction was carried out at 60° in the presence 
of varying concentrations of smlphurie acid by measuring the rate 
of evolution of oxygen. In the case of 0’055A-sulphuric acid, it is 
found that after an induction period lasting a very short time 
the reaction takes place rapidly and smoothly; its rate is propor¬ 
tional to the concentration of both hydrogen peroxide and iodate, 
and is but little affected by the concentration of hydrogen ion 
above 0*2xV. With a concentration of 0*110A-sulphuric acid, after 
the induction period (seven minutes) the reaction proceeds smoothly, 
and a faint permanent iodine coloration is observed, but the velocity 
of evolutioi of oxygen is much greater than in the case of an acid 
concentration 0'055A. With acid concentrations intermediate to 
the foregoing, the velocity of evolution of oxygen is not uniform, 
but periodic in nature. Taking acid concentrations 0*073A and 
0*0916A respectively, it is found that the induction period is 
eighteen and twelve minutes respectively, and then the evolution 
of oxygen is periodic. The curves representing this show a series 
of relatively fiat portions followed respectively by very steep 
portions. In the Hat regions the colour due to iodine slowly 
deepens and in the steep regions slowly fades away. With the 
more dilute acid, the period is between three and three and a 
half minutes, but with the more concentrated acid the period slowly 
increases from ten to thirteen minutes. Thus with 0*055A-acid 
there is no periodicity, with 0*070A-acid there are periods of ten 
to thirteen minutes, with 0*0916A-acid periods of three to three 
and a half minutes, and with 0 * 110 A-aoid there is pure catalysis 
and no detectable periodicity. In the last case, however, it is 
likely that after a very short induction period the reaction consists 
of a large number of very short periods. This periodicity is taken 
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as furnishing direct evidence in favour of the intermediate com¬ 
pound hypothesis of catalysis. An experiment carried out at 25® 
shows that the periods may be made to extend over several days, 
and when no shaking takes place the oxygen does not leave the 
solution in bubbles, thus making the reaction strictly homogeneous. 

J. F. S. 

The Effect of Temperature on Platinum Black and other 
Finely-divided Metals. Bobebt Weight and Bobebt Chbistie 
Smith (T., 1921, 119, 1683—1688). 

Adsorption of Gases hy Metallic Catalysts. Hugh Stott 
Taylor and Robbet Martin Burns {J. Armr. Chem, Soc., 1921, 
43, 1273—1287).—^Measurements of the adsorption of hydrogen, 
carbon monoxide, carbon dioxide, and ethylene by finely-divided 
nickel, cobalt, iron, copper, palladium, and platinum have been 
made at various temperatures with the object of finding the rela¬ 
tionship this phenomenon bears to catalytic activity, and par¬ 
ticularly to the mechanism involved in hydrogenation reactions. 
It is shown that adsorption by these metals is a specific property 
quite different in nature from adsorption by inert adsorbents such 
as charcoal. The extent of the adsorption is shown to be a function 
of the mode of preparation, and is especially less pronounced the 
higher the temperature of preparation of the finely-divided metal. 
The relationship between this fact and the corresponding facts of 
catalytic behaviour has been pointed out. The adsorption isotherms 
have been studied in the cases, nickel and hydrogen and copper and 
carbon monoxide. In both cases, adsorption increases rapidly 
with increasing partial pressure below 300 mm., and becomes 
practically independent of pressure above this point. The signifi¬ 
cance of irreversible adsorptions of gases has been studied, and 
reasons are suggested for divergences between different catalysts. 
It is indicated that, in addition to the adsorption factor, it is neces¬ 
sary to consider some other factor in explaining catalytic activity, 
and it is shown that a combination of the temperature factor with 
the adsorption factor in catalytic action suggests a possibility of 
explaining the divergence between the catalytic activities of various 
metals. J. F. S. 

Catalytic Hydrogenation of Organic Compounds with 
Common Metals at the Temperature of the Laboratory. 
The Activity of Nickel Catalysts prepared at Difierent 
Temperatures. Influence of Oxygen on the Nickel Cata¬ 
lyst. IV. C. Kelber (Ber.f 1921, 54, [B], 1701—1705; of. 
A., 1917, ii, 215).—Willstatter and Waldschmidt-Leitz (this voL, 
ii, 187) have reduced nickel oxide, prepared by ignition of nickel 
oxalate, to metallic nickel at 350—360"*, and describe the product 
as incapable of accelerating hydrogenation catalytically unless 
previously primed with air. The author has been unable to con¬ 
firm their observations. He has further examined the behaviour 
of metallic nickel obtained by the reduction of basic nickel car¬ 
bonate at different temperatures, the operation being effected in 
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the same vessel as is used for the subsequent hydrogenation experi¬ 
ments, thus avoiding any possible complication caused by exposing 
the product to air. The activity of the catalyst is examined in 
the^case of aqueous solutions of sodium cinnamate. It is found 
that metallic nickel prepared at 350—360° is but little inferior in 
activity to that obtained at 300°, and notably superior to that 
produced at 210°. The material first described becomes completely 
mactive when shaken with oxygen at 18—^20°, but, if treated with 
hydrogen at 70—80°, it becomes again active at the temperature of 
the laboratory. The latter phenomenon was not observed by 
Willstatter and Waldschmidt-Leitz, since they worked at 60°, a 
temperature at which the catalyst commences to regain activity. 

H. W. 

The Influencing of the Activity of Catalysts. IV. Oxida¬ 
tive Catalytic Dehydrogenation of Alcohold. II. Karl W. 
Rosbnmund and Fritz Zbtzsohb (Ber., 1921, 54, [R], 2033—^2037; 
cf. this vol., ii, 393).—Catalytic dehydrogenation by means of 
copper, quinoline, and nitro-compounds and oxygen leads to the 
production of aldehydes from primary aliphatic, aromatic, and 
heterocyclic alcohols and of ketones from secondary alcohols 
whereas tertiary alcohols remain unchanged. The method is 
useful in the cases of difficultly volatile or non-volatile alcohols, 
but has no advantage over ^he older processes when the more 
volatile alcohols are used. 

Benzhydrol is almost quantitatively transformed into benzo- 
phenone when heated with quinoline and nitrobenzene in a current 
of oxygen; under similar conditions, triphenylcarbinol is unaffected. 
The yields of acetaldehyde, propaldehyde, and wobutaldehyde are 
52%, 57%, and 75% respectively, but the volatility of the corre¬ 
sponding alcohol at the temperature necessary for the reaction 
renders the completion of the change difficult to secure. Fermen¬ 
tation amyl alcohol gives an 80% yield of the corresponding alde¬ 
hyde. o-Chlorobenzyl alcohol {^-nitrobenzocUe, yellow, monoclinic 
prisms, m. p. 93—^94°), is converted into o-chlorobenzaldehyde 
(yield 86*2%), whereas furfuryl alcohol gives a 74% yield of fur- 
luraldehyde. 

Considering the number of factors involved in the reactions, it 
is not surprising to find considerable fluctuations in the optimal 
temperature for each change. The lower limit may be considered 
to fie at 125—130°, at which amyl alcohol is dehydrogenated; 
benzylhydrol and furfuryl alcohol give satisfactory results at 145°, 
benzyl alcohol at 165°, and o-chlorobenzyl alcohol at 195°; the 
upper limit of temperature is 180° and 165° in the cases of benzyl 
alcohol and furfuryl alcohol respectively. H. W. 

The InfiLuencing of the Activity of Catalysts. V. Catalytic 
Reduction of Esters and Aldehydes. Karl W. Bosbnmund, 
Fritz Zbtzsohb, and F. Hbisb {Ber,, 1921, 54, [B], 2038—^2042).— 
It has been shown previously (this vol., ii, 362) that the reduction 
of benzoyl chloride to benzyl alcohol is complicated by the reductive 
fission of benzyl benzoate (formed from unchanged benzoyl chloride 
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and benzyl alcohol) to benzoic acid and toluene, and by the forma¬ 
tion of dibenzyl ether. The first-named reaction is shown in the 
cases of benzyl benzoate and benzhydryl benzoate to take place 
readily in the presence of xylene and more slowly in the presence 
of toluene; it is almost completely inhibited by the addition of 
quinoline. Benzaldehyde is converted by hydrogen in the presence 
of palladium and xylene mainly into dibenzyl ether, the production 
of which is hampered whilst that of benzyl alcohol is facilitated 
by increasing addenda of quinoline; more powerful regulators, 
such as “ sulphured ” quinohne, inhibit the formation of dibenzyl 
ether. Benzyl alcohol is converted into dibenzyl ether by palladium. 
The reduction of benzoyl chloride may be represented by the 
scheme: hydrocarbon ^— ester — benzoyl chloride —> aldehyde —> 
alcohol —ether; any particular member of the series may be made 
the main product of the change by suitably influencing the catalyst. 

Non-radiating Atoms. (Sm) Joseph Larmob (PhiL Mag,, 
1921, [vi], 42, 596).—The conditions under which an orbital system 
of electrons does not radiate energy unless disturbed are discussed. 

J. R. P. 

Escapements and Quanta. (Sm) Joseph Larmor {Phil. Mag., 
1921, [vi], 42, 592—594).—^An atom is compared with a clock, 
the outer electron shell being the pendulum, maintained in con¬ 
tinuous vibration by the energy of the core imparted through 
an unknown escapement mechanism, which parcels out quanta. 

J. R. P. 

An Atomic Model based on Electromagnetic Theory. I. 

Albert C. Crehore {Phil. Mag., 1921, [vi], 42, 569—592).—A 
mathematical paper. It is shown that the force between two 
neutral atoms each composed of revolving rings of electrons and 
stationary charges is not zero on the basis of Saha’s theory of the 
forces {Physical Rev., 1919,13, 41). There cannot then be an equi¬ 
librium velocity for a ring of electrons, and an atom with stationary 
electrons is indicated. A model of the hydrogen atom consistent 
with electromagnetic theory consists of two electrons (—e) of the 
shape of oblate spheroids, one on each side of a smaller positive 
nucleus (+2e) of similar shape, the whole rotating about a common 
axis. The attractions between such atoms would obey the inverse 
square law. J. R. P. 

Helium and Hydrogen Models. Edwin C. Kemble {Science, 
1920, 52, 581—583).—Closely approximating expressions for the 
energy of the electrons in Langmuir’s model of the helium atom 
(A., 1920, ii, 656; Science, 1920, 52, 433) are derived from the 
Wilson-Sommerfeld quantum conditions. Numerical evaluations 
using Langmuir’s data do not give the observed ionisation potential 
of helium. Chemical Abstracts. 

Scattering qi Light in Gases. M. Born and W. Gerlach 
{Zeitsch. Ph/ysik, 1921, 5, 374—^375).—A theoretical paper in which 
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the scattering of light has been calculated on the basis of the hydro¬ 
gen, oxygen, and nitrogen models of Bohr and Debye. The 
depolarisation factor deduced from the figures obtained has been 
compared with the experimental figures found for this factor by 
Strutt and Gans. The comparison shows that the order of magni¬ 
tude is the same in both cases, but neither is there a quantitative 
agreement nor is the sequence the same for the three models. 
It is therefore shown that the molecule models do not represent 
the reality. J. F. S. 

The Determination of the Valency Scsde of Iron, Cobalt, 
Nickel, Copper, Manganese, Tin, and Tungsten by means of 
their Water Vapour Equilibria, and of the Dissociation 
Pressure of the Oxides of these Metals. Lothar Wohler 
and O. Balz (Zeitsch. Elektrochem., 1921, 27, 406—419).—Experi¬ 
ments were made to determine the true number of oxides of iron 
by measuring the equilibrium constants when fefi^ic oxide is reduced 
by a gradually increasing amount of hydrogen, or, conversely, 
when iron is oxidised by an increasing amount of water vapour. 
The equilibrium constant was determined by measuring the con¬ 
centrations CjiiO and of water vapour and hydrogen respec¬ 
tively in equilibrium with the solid phase. The apparatus used 
was similar to that previously described by Wohler and Prager 
(A., 1917, ii, 455). Only three equilibrium constants were found, 
corresponding with equilibria Fe 203 /Fe 304 , Feo 04 /Fe 0 ,andFe 0 /Fe, 
the first being the highest, numerically, and the second the lowest. 
Since, in the experiments, a known weight of ferric oxide was 
taken, and known volumes of hydrogen for the reduction, the 
exact composition of the solid phase could be determined when 
the value of the equilibrium constant changed. In this way it 
was shown that the only oxides of iron formed, either by reduction 
or oxidation, were FeO, Fe 304 , and Fe 203 . The primary product 
of oxidation of iron with water vapour at a red heat is FeO, not 
Fe 304 as has been stated. The values of the equilibrium constants 
C'h,o/^H 2 found were, for Fe 203 /Fe 304 , 7*5 at 350° to 17-9 at 950°; 
for"Fe 304 /FeO, 1-03 at 640° to 5*07 at 950°; for FeO/Fe, 0-62 at 
750° to 0-92 at 990°. 

The same method was also applied to determining the valency 
scales of other metals. The highest oxide of cobalt, C 02 O 3 was 
too unstable for equilibrium determinations. The constant for 
C 03 O 4 /C 0 O and CoO/Co were determined at 450°, the values being 
respectively 34-4 and 13*5. No other oxide of cobalt was found. 
In the case of nickel, the oxide ^304 was too unstable for deter¬ 
minations to be made, since it begins to decompose below 450°. 
The value of the constant for NiO/Ni is about 14-8 at 450°. The 
so-called nickel sub-oxide is a mixture of NiO and metal. From 
the fact that Ni 304 is less stable than C 03 O 4 it may be concluded 
that nickel is nobler than cobalt. 

In the case of copper oxides, the following constants were found 
at 450°: CUO/CU 2 O, 26*3; CU 2 O/CU, 16*7. In the manganese 
series the only constant determined was Mn 304 /Mn 0 at 450°, 34*6. 



U. 634 


AB8TBA0TS OF OHBMIOAL PAPERS. 


Stannous oxide was found to be a stable intermediate stage between 
tin and stannic oxide, both in oxidation and reduction, the values 
found being, for SnOg/SnO, 13*6, and SnO/Sn, 7-9, both at 700°. 
In the case of tungsten, between tungsten trioxide and the metal, 
only the bluish-violet WgOg and the brown WOg were found as 
stable phases. The blue oxide with an oxygen value between 
WOg and WgOg is a mixture. The values found were, WOJWgOg, 
about 16-0 at 800°; WgOg/WOg, about 5*0 at 800°; WOg/W, 
about 1*0 at 950°. 

Applying van’t Hoff’s equation, the heat of reaction for the 
equation Fe+H 20 =Fe 0 +H 2 was calculated from the temperature 
coefficient of the equilibrium constant, and agreed well with values 
calculated from other data. In the case of the reaction 3FeO+ 
H 20 =Fe 304 +H 2 , the values calculated for the heat of reaction 
agreed less well, probably because the temperature coefficient of 
the specific heat of the solid phase introduced an unknown error. 
The Association pressures of the different oxides were also calcu¬ 
lated. For the oxides of tin, iron, and tungsten at 1000° these 
are of the order of lO”^^ to 10”^‘^ mm. of mercury. E. H. R. 

New Apparatus for the Generation of Gas. F. Hahn 
{Chem. Zeit,, 1921, 45, 992).—The numerous forms of apparatus 
proposed for the generation of gases by the action of liquids on 
solids are essentially modifications of either Kipp’s or Kiister’s 
apparatus. Kipp’s apparatus has the disadvantage that the acid 
cannot be completely exhausted, as it is in Kiister’s apparatus, 
owing to the mixing of used and fresh acid, whilst Kiister’s apparatus 
has the serious disadvantage that, after the gas generated while the 
apparatus is at rest has been delivered, for some time as much acid 
must be run in as the volume of the gas delivered, and consequently, 
when the gas is shut off, the apparatus cannot contain the gas which 
continues to be generated. These disadvantages are avoided in the 
new apparatus, which may be of either the fcpp or Kiister type. 
In the former case, the connecting tube from the upper globe is 
bent slightly to one side and reaches to the bottom of the middle 
compartment. The middle compartment is connected to the bottom 
compartment by a tube, the top of which is above the level of the 
liquid when the apparatus is not in use, and there is a fine orifice 
somewhat below the upper end of the tube. F. M. R. 

Improvements in the Soxhlet Extraction Apparatus. 

Oskar Hagen (ZeitscK, angew, Chem., 1921, 34, 499—^0).—^An 
improved form of the extraction apparatus described previously 
(this vol., ii, 104). The syphon is done away with, and the condensed 
solvent dropping from the condenser is not allowed to accumulate 
in the extraction cylinder, but flows down immediately into the 
flask after percolating through the material. By this means 
extraction can be completed in from one-quarter to two-thirds of the 
time required by the old apparatus. The outlet from the extraction 
chamber to the flask is bent into a convolution to serve the double 
pu^ose of forming a trap to prevent the vapour from the flask 
rising through the extraction chamber, and, by means of a two-way 
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tap situated at the top of the loop, to provide a means of with¬ 
drawing for testing purposes a sample of the liquid leaving the 
extraction cylinder. AU joints in the apparatus are ground in, as 
even the best quality corks jdeld about 10% of their weight in 
extractive matter to ether. 6. F. M. 


Inorganie Chemistry. 


Some Negative Attempts to Transmute Elements in 
accordance with Marignac’s views on the Unity of Matter. 

E. Bbineb (J. Ghim. physique^ 1921, 19, 9—10),—The action of an 
electric arc on iodine vapour and a mixture of helium and hydrogen 
produced no transmutation, although the temperatures of isolated 
molecules must have been very high. J. R. P. 

Rapid Method for Determining the Density of Air. Gregory 
P. Baxter (J. Amer, Chem, Soc.y 1921, 43, 1317—1318).—rapid 
method for determining the density of the air is described. A 
sealed globe of known exterior” volume is weighed under accurately 
known conditions of temperature, pressure, and humidity. From 
the conditions, the density of the atmosphere at the time of weighing 
and the buoyancy effect of the air on the globe and weights may be 
calculated. By adding the difference between the buoyancy effect 
on the globe and on the weights to the weight of the globe in air, 
the weight of the globe in a vacuum is found. If the globe is weighed 
in the air under any conditions, the weight of air displaced by the 
globe in excess of that displaced by the weights is readily found by 
subtraction from the weight in vacuum. This difference divided 
by the volume of the globe less the volume of the weights yields 
the atmospheric density. Numerical examples illustrating the 
method are given in the paper. J. F. S. 

Variations of Density of Atmospheric Air. A. Jaquerod 
and Ch. Borel (J, Ghim, physique^ 1921, 19, 11—28).—^The 
variations of density of the air in the region of Neuchatel follow the 
Loomis-Morley law. The amplitude of the variations does not 
usually exceed 0*5—0*6 mg. The same result was found with air 
taken at 2000—5000 m., but the amplitude is smaller. The ex¬ 
planation which assumes the presence of a heavy gas must be rejected 
and the presence of ultramicroscopic dust is suggested. J. R. P. 

Oxidation of Sulphites in Concentrated Solutions. J. 

Milbauer and J. Pazotjrbk (Ghtm, Listy, 1921, 15, 34—38).— 
Concentrated solutions of sulphites are oxi^sed slowly but quite 
constantly at ordinary temperatures by air. (Of. Lumidre and 
Seywetz, Rev, gen, chim,, 7, 15.) Cobalt sulphate, used in con¬ 
centrations of 0*01 and 0*001 molar, acts as a positive catalyst for 
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this reaction. Manganese and copper salts, contrary to results 
obtained with dilute solutions by Bigelow (A., 1898, ii, 506) and 
Schilow (A., 1903, ii, 276), are not very active catalysts in concen¬ 
trated solutions of sulphites. In concentrated solutions 0*5 
molar, weak alkalinity of the medium intensifies the oxidation, if 
no precipitation of the catalysing agent is caused. Strong alkalinity 
retards the reaction. An acid medium has a similar influence. The 
rapidity of the reaction increases with rising temperatures. 

Chemical Abstracts. 

Colloidal Selenium. A. Gtjtbier and R. Emslander (Ber., 
1921, 54, [B], 1974—1978; cf. Meyer, A., 1913, ii, 1048; Gutbier 
and Emslander, A., 1914, ii, 264).—Very stable colloidal solutions of 
selenium may be prepared by the regulated action of concentrated 
hydrazine hydrate solution on selenium dioxide or gray, crystalline 
selenium and subsequent dilution of the solutions with water and 
purification by dialysis. According to the degree of dispersivity, 
the colour of the solutions varies from intense yellow to blood-red. 
The dilute solutions are stable at the boiling point, but are readily 
coagulated by barium sulphate. The action of electrolytes at 
the atmospheric temperature has been investigated by mixing 
2i\^-solutions of them with an equal volume of the dialysed system. 
Hydrochloric, nitric, sulphuric, selenious, and acetic acids imme¬ 
diately change the yellow colour to pink which becomes violet and 
then blue when the mixtures are gently warmed, thus indicating 
the formation of coarser aggregates; ammonia has no effect, sodium 
hydroxide lightens the colour slightly, whereas barium hydroxide 
causes immediate separation. The coagulating effect of calcium 
chloride, barium chloride, and alum is particularly marked, whereas 
that of sodium and potassium chlorides is weaker. Sodium and 
potassium carbonates appear to increase the stability of the system. 
The preparations can be frozen to a blue ice, which melts with 
complete coagulation. With dilute solutions of selenium, on the 
other hand, the presence of hydrochloric acid, sodium carbonate, 
or potassium chloride exerts a protective effect in this connexion 
which is at a maximum at certain definite concentrations; with 
more concentrated solutions, however, the optimum effect is less 
definite. H. W. 

Tellurium Sub-bromide. A. Damiens (Compt, rend., 1921, 
173, 583—586).—Tellurium sub-bromide, TeBrg, has now been 
isolated in the solid state, either by rapidly cooling its vapour in a 
dry vacuum to —80° or by reduction of the tetrabromide in dry 
ethereal solution in the dark with finely-divided tellurium. The 
sub-bromide so obtained is chocolatc-brown in colour and is decom¬ 
posed by water. It is completely soluble in dry ether, but it is 
unstable in this solution, readily decomposing to give tellurium 
and tellurium tetrabromide. In ethereal solution it combines with 
iodine to give teUurium iodobromide, which is completely soluble in 
ether and crystallises from it in red crystals. W. G. 
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Oxidation and Luminescence of Phosphorus. II. Harry 
B. Wbiser and Allen Garrison (J. Physical Chem,, 1921, 25, 
349—384; cf. this voL, ii, 248).—The various types of emission of 
phosphorus during oxidation have been considered historically and 
experimentally from four points of view, (i) emission of gaseous 
ions, (ii) emission of penetrating radiations, (iii) emission of 
phosphorus emanation, and (iv) emission of light. It is shown 
that gaseous ions are formed during the oxidation of phosphorus, 
and these account for the conductivity of “ phosphorised air.” 
These ions furnish nuclei about which oxides and water vapour 
condense, forming clouds. The cloud arising from glowing phos¬ 
phorus contains equal numbers of positive and negative particles if 
the phosphorus is not charged. Ions are formed in the reaction zone 
and may be withdrawn by an electric field against a current of air 
sufficiently rapid to remove oxide particles and ozone. The decom¬ 
position of ozone and the action of ultra-violet light are unimportant 
as sources of ions in “ phosphorised air.” 'Bbe luminescence of 
phosphorus is not changed appreciably by charging the element. 
Radiations of the nature of radium rays, which penetrate black 
paper and thin metal plates, are not formed during the oxidation 
of phosphorus. The darkening of a photographic plate protected 
from light in the region of glowing phosphorus is due to the action 
of the vapours of hydrogen peroxide and phosphorous oxide. Ions 
are formed during the oxidatidn of phosphorous oxide, and render 
the surrounding atmosphere a conductor. No evidence was obtained 
of the formation of phosphorus emanation by the action of moisture 
on phosphorous oxide. The vapours of phosphorous oxide diffuse 
readily and when admitted to an electrometer they diffuse through¬ 
out the instrument and condense pn the insulation. On the addition 
of moisture, the condensed vapours are converted into acid, which 
causes a leak across the insulation that is easily mistaken for a 
gaseous leak due to ionisation. The complete oxidation of phos¬ 
phorus takes place in two stages, phosphorous oxide being the inter¬ 
mediate product. The first step in the oxidation takes plaice 
without the emission of light; the luminescence of oxidising 
phosphorus is due to the oxidation of phosphorous oxide. Ozone 
is formed during the oxidation of phosphorous oxide. The failure 
of certain investigators to detect the formation of ozone in this 
reaction is due, ^obably, to the action of phosphorous oxide 
vapours with the iodine liberated in the usual starch-iodide test. 
Ozone is formed by the ultra-violet light emitted by glowing 
phosphorus. J. F. S. 

Coagulation of Arsenious Sulphide Sols by Cobaltic Com¬ 
plexes. Kichimatsu Matsuno (J. Call, Sci. Tokyo, 1921, 41, 
11,1—15).—The relationship between the valency of a large number 
of cobaltammines and their power of coagulating arsenic sulphide 
sols has been investigated. The effect of ageing of the sol was 
eliminated by using only such sols as had been kept for a year. 
The results show that the limiting concentration of the precipitating 
solution can be expressed by the formula 8xr=^S/N\ where >Sif is 
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the equivalent concentration of an N valent ion, N the valency of 
the complex ion, and S the limiting concentration for a univalent 
ion. This equation may be theoretically deduced from Freundlich’s 
adsorption hypothesis. Using the coagulation method, the author 
has determined the valency of a number of simple and complex 
cobaltammine radicles. The chemical changes occurring in aqueous 
solutions of some of the cobaltammines has been followed by the 
coagulation method, and the results confirm those obtained in the 
spectroscopic and conductivity experiments (cf. this voL, ii, 644). 

J. F. S. 

Metallic Hydrides. 1. Alkali Hydrides. Fritz Ephraim 
and Eduard Miohel (Helv. Chim, Acta, 1921, 4, 762—781).—^The 
pure hydrides of sodium and potassium have been previously 
prepared in very small quantities only (Moissan, A., 1902, ii, 136; 
Elster and Geitel, A., 1910, ii, 379; Keyes, A., 1912, ii, 627). The 
former is best obtained by leading a rapid stream of hydrogen 
directly on to the surface of, not into, the metal at such a tem¬ 
perature, above 350°, that a yellow glow is produced, and the 
hydride is carried away as a white smoke, which is precipitated 
electrically and filtered through glass wool. At higher tempera¬ 
tures, the vapour is darker owing to volatilisation of metal. Sodium 
prepared from its azide had no special advantage for this purpbse, 
and negative results were obtained by the use of sodium amalgam 
or solutions of the metal in liquid ammonia. Potassium hychide 
was prepared by leading the gas into the metal at 350°. In each 
case, reaction was facilitated by the presence of metallic calcium. 
The hydrides of rubidium and caesium were prepared by heating a 
mixture of their carbonates with metallic magnesium in hydrogen 
at 650° for five days and at 580—620° for three days, respectively 
(cf. Moissan, A,, 1903, ii, 367), when 90% and 48% of gas were 
respectively absorbed. The following are given as the most trust¬ 
worthy of the results (in mm.) obtained from vapour tension, 
measurements at intervals of 10° over the ranges of temperatures 
indicated: Sodium hydride, 300—410°, 15, 17, 21, 27, 38, 55, 
87, 136, 201, 285, 396, 540. Potassium hydride, 350—410°, 56, 
83, 120, 168, 228, 308, 430; 415°, 509. Rubidium hydride, 370— 
450°, 100, 114, 130, 160, 200, 253, 322, 424, 567. Caesium hydride, 
340-440°, 78, 100, 126, 160, 202, 256, 317, 402, 503, 630, 787. 
The results show that there is little or no difference between the 
values for the different hydrides, and that removal of hydrogen 
causes some, but no extensive, diminution of the vapour tensioh, 
this being less the smaller the atomic weight of the metal, and 
according with the view that the metal is soluble in the hydride. 
Previous measurements (Keyes, he, cit ,; Troost and Hautefeuille, 
A., 1874, 767) have really been carried out with such solutions. 
The results with rubidium and caesium are quoted with reserve 
owing to the possibility of the presence of carbon dioxide from the 
magnesium carbonate formed, although this dissociates very slowly 
(Marc and Simec, A., 1913, ii, 708); soda-lime was employed to 
diminish its effect, and the recorded values were qiuckly attained. 
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In the case of rubidium, a noteworthy peculiarity, confirmed by 
repeated observation, consisted in a rapid increase of pressure up 
to 85 mm. at 230°, followed by a very gradual increase to 100 mm. 
at 370°, succeeded by rapid increases as above quoted. The reason 
for this is left indefinite. The results obtained with caesium hydride 
are further affected by the considerable sublimation of the metal 
itself, and also by its solution in the hydride. The latter effect is 
much more marked in the cases of rubidium and caesium than in 
the others. The stability of the pure hydrides increases from 
caesium to sodium. J. K. 

Alteration of Sodium Carbonate in Air. Hugo Dubovitz 
(Ghent. ZeiL, 1921, 45, 890—891).—Commercial sodium carbonate 
almost always contains a quantity of sodium hydrogen carbonate, 
the carbon dioxide and water required for the,formation of the 
latter being derived from the atmosphere. After about thirteen 
days’ exposure to air, sodium carbonate may contain from 15 to 20% 
of the hydrogen carbonate; if the air is very ^oist and contains 
a large quantity of carbon dioxide, the conversion of the carbonate 
into the hydrogen carbonate may be complete. To estimate the 
amount of sodium hydrogen carbonate in sodium carbonate, a portion 
of the sample should be heated in a tube connected with a weighed 
calcium chloride tube; the loss in weight of the two tubes is a 
measure of the carbon dioxide jn the hydrogen carbonate, whilst 
the gain in weight of the calcium chloride tube is due to the water 
formed by the decomposition of the hydrogen carbonate and to 
the moisture in the sample. W. P. S. 

Recrystallisation of Metals. The RecrystaUisation of Zinc. 

G. Masing (Zeitsch, Metallk.^ 1921,13,425—428).—On heating zinc 
that has been cold-worked, primary recrystallisation of the metal 
begins immediately throughout the mass without the formation 
of nuclei. As the temperature rises to 170—190° nuclei of secondary 
crystals begin to appear in the mass of primary crystals and these 
gradually increase in number and size if the heating is continued 
slowly until the whole of the metal consists of a mass of large 
secondary crystals which are coarser the lower the temperature 
of formation and the longer the heating. If the metal is subjected 
to a secondary deformation, the secondary crystal nuclei begin to 
form at 70°. [Cf. J. Soc. Ghent. Ind., 1921, 737a.] A. R. P. 

Revision of the Atomic Weight of Zinc. II. Electrolytic 
Estimation of Zinc in Zinc Chloride. Gregory Paul Baxter 
and James Hallett Hodges (J. Anter. Ghent. Soc., 1921, 43, 
1242—1251; cf. A., 1916, ii, 327).—^The atomic weight of zinc has 
been redetermined by means of the electrolytic estimation of the 
amount of zinc in zinc chloride. The method of analysis was the 
same as that previously used for the analysis of zinc bromide. 
The zinc chloride used was prepared as follows. Grude zinc was 
electrolytically transported through a concentrated solution of 
zinc bromide, and the crystalline sponge of pure zinc thus obtained 
was thoroughly washed with water and very dilute hydrobromio 
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acid. It was then immersed in dilute hydrobromic acid and treated 
with bromine and kept cold. The solution was kept over zinc 
sponge for three months to remove any traces of cadmium which 
might be present. The purified solution was fractionally crystal- 
lis<^» using only platinum apparatus. The purest crystals were 
fused in a platinum boat in a current of nitrogen and hydrogen 
bromide, dissolved in water, and filtered from traces of carbon 
and silica. The bromide was crystallised, dried, placed in a quartz 
boat, and fused in a current of chlorine, and the product used in 
the analyses. As a mean of eleven analyses, zinc chloride was 
found to contain 47*970% of zinc, which gives a mean atomic 
weight 65*372, or, rejecting four relatively low values, 65*379. 
This value is in good agreement with Richards and Rogers’s value 
65*376 (A., 1896, ii, 21) and Baxter and Grose’s value 65*388 (loc, 
cit.) and indicates that the true atomic weight lies very close to 
65*38. J. P. S. 

Revision of the Atomic Weight of Cadmium. V. Electro¬ 
lytic Estimation of Cadmium in Cadmium Sulphate. Gregory 
Paul Baxter and Carl Henry Wilson (J. Amer. Chem. 8oc., 
1921, 43, 1230—1241; cf. A., 1916, ii, 327).—The atomic weight 
of cadmium has been redetermined by the electrolysis of anhydrous 
cadmium sulphate. Preliminary experiments with the hydrated 
salt showed that this salt generally contains a small amount of 
water above that required for the composition CdS 04 , 8 / 3 H 20 , and 
since such water cannot be removed, the hydrated salt is unsuitable 
for atomic weight determination. Anhy^ous cadmium sulphate 
was prepared from the hydrated salt by heating at 200° in a current 
of air for two hours when most of the water was removed, the 
heating was then continued at 720° in a current of sulphur trioxide 
until a constant weight was obtained. After cooling, the product 
was heated at 200° for a further two hours to remove sulphur 
trioxide. The weighed sulphate was dissolved in water and electro¬ 
lysed, using a weighed mercury cathode in the same way as previ¬ 
ously described {loc. cit.). As the result of eleven analyses, the 
value 112*409 was obtained for the atomic weight, the extreme 
values being 112*328 and 112*437. The mean of the whole of the 
work of the author and his collaborators on the atomic weight of 
cadmium is 112*411. The preliminary experiments on the hy^ated 
salt gave a value 112*04. J. F. S. 

Physical Chemistry of the Oxides of Lead. I. The Solu¬ 
bility of Lead Monoxide. Samuel Glasstonb (T., 1921, 119, 
1689—1697). 

Theory of Smelting. IV. Equilibrium between Metal- 
pairs and Sulphur. The System: Copper-Manganese- 
Sulphur. W. Gubbtleb and K. L. Meissneb {MetaU. u. Erz, 1921, 
18, 438—443; cf. this vol., ii, 402, 689). On melting manganese 
with copper sulphide, the mass separates into two layers, the upper 
consisting of manganese sulphide or of a eutectic of manganese 
and cuprous sulphides and the lower of pure copper or of mixed 
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crystals of copper and manganese, according to the proportions 
of both metals present. Manganese has, therefore, a greater affinity 
for sulphur than copper, and this affinity is not modified by the 
addition of iron. Thus, if to a mixture of molecular propo^ions 
of cuprous sulphide with 1 atomic proportion of manganese, iron 
is added, the mass separates into three layers, an upper layer of 
manganese sulphide, a middle layer of a eutectic mixture of man¬ 
ganese sulphide and iron, and a lower layer of copper more or less 
mixed with iron. A. R. P. 

The Constitution of the Alloys of Copper with Tin. 111. 

and IV. J. L. Hatjghton (J. Inst. Metals, 1921, 25, 309—330; 
cf. A., 1916, ii, 689).—^A study of the equilibrium diagram of copper- 
tin alloys containing 30—100% of tin at temperatures below 250® 
by thermal curves and electrical resistance measurements. The 
alloy with 30*6% of tin shows no arrest between 150° and 260°, 
The alloy with 42-8% of tin shows a small arrest* at about 190°. 
The alloy containing 67% of tin shows a greater arrest at 190° 
and in addition a slight arrest at about 210°. These two arrests 
are present in alloys containing 69% and 61% of tin. At 63% 
of tin the 190° arrest is pronounced and the 210° point has 
vanished and a new one has taken its place at 226°. As the per¬ 
centage of tin increases the size of the higher arrest increases and the 
size of the lower arrest decreases, being barely perceptible at 90% 
of tin. The 210° arrest is not ^affected by the rate of heating 
whereas on rapid heating the 190° arrest will not show. After the 
190° arrest has been suppressed, slow heating or cooling curves do 
not again show it until the sample has been annealed. Repeated 
heating and cooling at a slow rate bring about the disappearance 
of the 190° arrest from heating curves although it persists on the 
cooling curve. Electrical resistance measurements confirmed the 
presence of the 190° and 210° arrests. The arrest at 190° is caused 
by an allotropic change in the c-constituent. The arrest at 226° 
is due to the solidification of the eutectic of the constituents c 
and The latter is a dilute soM solution of copper in tin. The 
author cannot explain the cause for the appearance of the 210° 
arrest. A study of the equilibrium curve between 99 and 100% 
of tin showed that the solubility of copper falls off slightly with 
increasing tin content but that the slope of the curve is too small 
to show in the equilibrium diagram. In an appendix the authpr 
discusses the diagrams for copper-tin alloys suggested by other 
workers. Chemical Abstracts. 

Stages in the Recrystallisation of Aluminium Sheet on 
Heating, and Birth of Crystals in Strained Metals and Alloys. 

H. C. H. Carpenter and Constance F. Elam (J. Inst. Metals, 
1921, 25, 259—^280).—^By heating for long periods at 220°, and 
for short periods at 250° and 300°, there is produced a general 
tarnishing of the surface, a granular structure, and a blurring of 
the original boundaries of the fiattened cr 3 rstals. The birth of 
new crystals in the old boundaries takes place in the early stages 
of recrystallisation at 260° and 300°. The structure obtained 
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after heating to structural equilibrium at a given temperature 
appears in two distinct forms. New evidence is offered in support 
of views already put forward (ibid,, 1920, 24, 83) on the birth 
of crystals. Chemical Abstracts. 

The Function of Water of Crystallisation in the Behaviour 
of Permutite. A. GtiNTHEB-ScHULZE (Zeitsch. Elektrochem,, 
1921, 27, 402—406)..—Experiments were made to determine 
whether any relation exists between the water content of the 
permutite molecule and the mobility of the kation which is expressed 
in the readiness with which basic exchange takes place. The 
permutites of the alkali and alkaline-earth metals contain SHgO, 
and it is generally considered that, of these, three are water of 
crystallisation and two “ water of constitution.” Experiments 
with potassium permutite, however, showed that the water content 
varies continuously according to the temperature and vapour 
pressure, and no distinction was found between the first three 
and the last two molecular proportions. The molecular volume of 
potassium permutite was determined at different stages of hydration, 
and it was found that the increase of volume per molecule of 
water was in proportion to the number of molecules of water 
added. So long as the permutite is not completely dehydrated, 
it can again be fully hydrated, but after ignition it takes up only 
about 1 *251120. The permutites of the metals copper, silver, 
chromium, and aluminium, formed by basic exchange from alkali 
metal permutites, contain from 6 to SHgO; but when formed from 
ignited potassium permutite the water deficiency of this persists 
in the derived permutites. The mobility of the kation does not 
appear to be influenced by the water content. Ignited potassium 
permutite comes to the same point of equilibrium with a silver 
nitrate-potassium nitrate solution, for instance, as the fully hydr¬ 
ated permutite, but equilibrium is reached much more slowly, 
because, through partial sintering during ignition, the high porosity 
of the manufactured permutite is lost. The ignited permutite is 
very similar in character, in fact, to natural zeolites. E. H. R. 

Preparation of Colloidal Manganese Dioxide. Eustace 
J. CuY (J. Physical Ghem., 1921, 25, 415—417).—The older methods 
for preparing colloidal manganese dioxide are enumerated and a 
new method is described. The method described consists in heating 
a N/20 solution of potassium permanganate to the boiling point 
and while stirring, adding concentrated ammonia solution at the 
rate of one drop every three to four minutes, until the solution 
has passed through a wine-red tint and become deep coffee coloured. 
At no period of the addition may the solution have a perceptible 
odour of ammonia. To test the complete absence of permanganate 
in the brown solution, a little is treated with sodium chloride 
solution which coagulates the colloidal manganese dioxide and 
leaves the characteristic colour of permanganate. The product 
contains only potassium hydroxide as an impurity, and as this 
substance has no action on the colloid, it may be left in the solution. 
The colloid is immediately coagulated by contact with paper and 
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parchment, and is therefore purified with ^eat difficulty. It 
catalyses the decomposition of hydrogen peroxide and is perfectly 
stable in the presence of alcohol of all concentrations. J. P. S. 

The Electrolytic Production of Sodium and Potassium 
Permanganates from Ferromanganese. Robert E. Wilson, 
W. Grenville Horsch, andMERRiL A. Youtz (J. Ind. Eng, Chem.^ 
1921, 13, 763—769).—The electrolytic cells used in these experi¬ 
ments consisted of a cylindrical glass jar containing a porous 
porcelain cup which served as a diaphragm, the cathode (of 16-gauge 
sheet iron) being placed in the cup and the ferromanganese anode 
in the jar outside. Several cells were operated in series across a 
source of direct current. The circuit also contained an ammeter, 
a copper coulometer, and a rheostat. Arrangements were made 
for connecting a voltameter across any individual cell. The tem¬ 
perature of each cell was determined by means pf a thermometer 
placed near to the anode. The average period qf a run was five 
hours. The tabulated results of a large number of experiments 
are given, from which it is concluded that the most suitable anolyte 
is a solution of sodium carbonate, which gives a product uncon¬ 
taminated by manganese, with the best efficiency and with the 
least expenditure of power. The percentage of manganese in the 
anode has little effect on the cell voltage, but increased manganese 
content gives increased current efficiency. With a 40% manganese 
anode (Spiegeleisen), practically no permanganate is produced. 
The commercial ferromanganese containing 80% of manganese 
was found to be the most suitable material. The presence of 
copper in the anode produced practically no effect, but 2% of 
cobalt reduced the efficiency almost to zero. The operating tem¬ 
perature should not be higher than about 10—20°, as increase of 
temperature lowers efficiency, increases the energy consumption, 
and gives rise to a “ skin effect” which causes excessive voltages. 
A current density of about 6 amperes per sq. dcm. gives the minimum 
energy consumption. At lower current densities the current 
efficiency falls rapidly; at higher current densities it rises slowly 
but is accompanied by increased energy consumption. The effect 
of all variables such as current density, temperature, anolyte 
composition, etc., is stated to be due to the variations caused by 
these factors in the oxygen overvoltage, a high oxygen overvoltage 
being necessary for high current efficiencies in permanganate 
production. S. S. A. 

Magnetic Determinations of Ag, and A 3 Points in 

Steels containing up to 4*8 per cent, of Carbon. ToRAJiRd 
IsHiWARA (Sci. Rep, Tdhoku Imp, Univ., 1920, 9, 401—415; cf. 
A., 1913, ii, 222 ).— ^The specimens examined numbered twenty- 
two, and ranged from pure iron to steel containing 4*81 % of carbon; 
the determinations were made by a magnetometrio method and 
with a torsion balance, and the heating was effected in a vacuum. 
The results obtained are discussed fully, and are recorded in tabular 
form and also in a series of graphs. W. P. 8. 
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Chemical Equilibrium between Iron, Carbon, and Oigrgen. 

A. Matsitbara (Trans, Amer, Inst, Mining Met, Eng,, 1921, No. 
1061, 62 pp.).—^An investigation of (1) the equilibrium composition 
of the gas phase in the system: carbon monoxide-carbon dioxide- 
iron (containing 2 to 30% of oxygen) at 873®, 1070®, and 1176®; 
(2) the equilibrium composition of the gas phase in the systems 
(a) carbon monoxide-carbon dioxide-ferrous oxide (saturated with 
iron)-iron (saturated with ferrous oxide) and (b) carbon monoxide- 
carbon dioxide-ferrosoferric oxide (saturated with ferrous oxide)- 
ferrous oxide (saturated with ferrosoferric oxide) at several tem¬ 
peratures above 700®; (3) the equilibrium composition of the gas 
phase in the systems (a) ferrous oxide-iron carbide (Fe 3 C)-carbon 
monoxide-carbon dioxide, and (6) iron-iron carbide-carbon mon¬ 
oxide-carbon dioxide in the range 700® to 1100®. The specific 
reactions considered are: (i) 3 Fe 203 +C 0 2 F^ 04 +C 02 ; (ii) 

SFeO+COg; (iii) FeO+CO Fe+C02; (iv) 
2C0^C+C02; (v)3Fe+2C0^Fe3C+C02; (vi) 3FeO+5CO^ 
Fe3C+4C02. The first period of carburising reaction apparently 
coincides with the latter, and a later period with the former of the 
last two reactions. There exist also transient equilibria between 
reactions (v) and (vi), (v) and (iii), (vi) and ^iv). Equilibria at 
lower temperatures occur with a more oxidisea form of the solid 
phase than at higher temperatures, even in the same carburising 
reaction. The limits of temperature and pressure for carburisation 
are determined from the experimental data. Above 1300® the 
carburising action of carbon monoxide does not occur; carburised 
iron is oxidised to a ferrous oxide-iron solid solution by pure 
carbon monoxide at 1 atmosphere pressure. Under 1 atmosphere 
pressure, at 1200®, neither carburisation nor decarburisation occurs 
in pure carbon monoxide; between 1200® and 1300®, iron con¬ 
taining carbon is decarburised by pure carbon monoxide, but iron 
containing oxygen may be carburised by the same gas, both reac¬ 
tions ending in the formation of oxygenated carboniferous iron 
proper to that temperature. Between 695® and 1200® a gas 
sufficiently rich in carbon monoxide will carburise iron; below 
696®, no true carburisation can occur. Chemical Abstracts. 


Stereochemical Configuration of the Aquo-triammine and 
Diammine Cobalt Complex Salts. Kichimatsu Matsijno 
(J, Coll, Sci, Tokyo, 1921, 41, 10, 1—^27).—^The absorption 
spectra of aqueous solutions of the eight aquo-cobaltammines, 

” \com\i ~ 
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[C 8 CiTH 20 ) 2 (NH«) 3 ]S 04 ; [CoCl2H20(Ni3)3]Cl; 
[CoC 12(H20)2(NH;)2]S04H ; [CoCl(H20)3(NH3)2]S04,H20; 
[Co(H 20 )^(NH 3 ) 3 ]Cl 3 and [Co(H 20 ) 8 (NH 3 ) 3 ]Cl 3 have been measured 
over a wide range of concentrations. The electrical conductivity 
of six complex cobaltammines has also been measured at intervals 
over periods of time. From the results, the author has demon¬ 
strate the infiuence of the co-ordinated water molecules and has 
drawn the configurations of the compounds. Two new complex 
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compounds have been obtained, tran 8 [Co(NH 3 ) 3 (H 20 ) 3 ](^ and 
[Co(NH 3 ) 3 C 204 *N 03 ]. The complex conmound prepared by Werner 
by the action of silver nitrate on [CoClC 204 (NH 3 ) 3 ] and given the 
formula [Co(NH 3 ) 3 C 204 (H 20 ) 2 ]N 03 is shown to have the formula 
[Co(]SrH 3 ) 3 C 204 N 03 ]H 20 . An explanation is given of the sub¬ 
stitution reactions of the cobaltammines which have the radicles 
of strong acids in the nucleus. J. F. S. 

Reduction of Chromium and other Difficultly Reducible 
Metals. H. C. P. Weber (U.S. Pat. 1373038).—mixture of 
chromic chloride with iron is heated to 700—1200® to produce 
metallic chromium and volatilise ferric chloride. If the iron is 
sufficiently ffiiely divided, and a relatively low temperature is 
employed for reduction, chromium is obtained in finely divided 
form. If solid pieces of iron are used and the reaction takes place 
below the m. p. of the metals, a coating of chromium is formed on 
the pieces of iron. If an excess of iron is used and a sufficiently 
high temperature is employed, an alloy of chron^m and iron is 
produced. Chlorides of chromium and nickel may be similarly 
reduced together to form alloys or mixtures with each other or 
with iron. Chromic oxide may be employed and converted into 
chloride with carbon and chlorine. The reduction process is 
advn^ntageously carried out in a vacuum or in an inert atmosphere 
such as nitrogen. Other refractory metallic compounds may be 
similarly reduced and alloyed. Chemical Abstracts. 

The Existence of Gaseous Hydrides of Zirconium and 
Thorium. Robert Schwarz and Erich Konrad (Rer., 1921, 
54, [R], 2122—^2133).—The question of the existence of gaseous 
hydrides of zirconium and thorium is of considerable theoretical 
interest since, if producible, they would form exceptions to Paneth’s 
rule (A., 1920, ii, 749). The preparation of volatile zirconium 
hydride has been claimed by Winkler (A,, 1890, 1375), but denied 
by Wedekind (A., 1913, ii, 225), whilst preliminary experiments by 
Schwarz and Deissler (A., 1920, ii, 42) have pointed to its existence. 
The formation of thorium hydride is recorded by Klauber and von 
Mellenheim (this vol., ii, 206). Evidence of the existence of either 
hydride in the gaseous state has not now been obtained. 

The experiments are performed by heating the pure respective 
dioxides with magnesium, dissolving the products in hydrochloric 
acid and leading the volatile and (tied gases, mixed with purified 
hydrogen, through a series of strongly ignited Marsh tubes. In 
general, small mirrors are thus obtained which are shown to consist 
mainly of silicon; the presence of zirconium or thorium could not 
be detected in any instance. In addition to silicon hydride, the 
gases evolved contain small amounts of the hydrides of phosphorus 
and sulphur. • 

Reduction of the zirconium dioxide by magnesium is effected 
in iron crucibles which have been coated internally with an electro¬ 
lytic deposit of nickel and are provided with a gas-tight iron lid 
so arranged that a current of hydrogen may be passed through the 
apparatus. Unsatisfactory results were obtained by heating the 
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mixture in an electric furnace at about 1000°, or by its ignition 
by a thermite mixture or magnesium ribbon; satisfactory products 
are most readily secured by gradually heating the crucible almost 
to bright redness in a blowpipe flame. 

All possible precautions are taken to eliminate the possibility 
that the non-observance of a metallic mirror is due to the rapid 
decomposition of the gaseous hydrides before reaching the Marsh 
tubes. H. W. 

Revision of the Atomic Weight of Bismuth. Analysis of 
Bismuth Chloride and Bismu^ Bromide. O. H5nigsohmid 
and L. Birckenbach (Ber., 1921, 54, [B], 1873—1904).—detailed 
account of work of a portion of which a preliminary notice has 
appeared previously (A., 1920, ii, 549). 

Two series of analyses of bismuth chloride and bismuth bromide 
are recorded. In each series, the atomic weight is determined by 
two independent methods (gravimetric estimation of the ratios 
BiClg : 3AgCl and BiBrg: 3AgBr and nephelometric measurement 
of the silver haloid dissolved in the mother-liquor and determination 
of the ratios BiClg: 3Ag and BiBrg : 3Ag by gravimetric titration 
with the aid of the nephelometer). In all, eight independent mean 
values of the atomic weight are thus obtained, the extreme results 
being 208*98 and 209*00 on the basis Ag=107*88. The values 
recorded previously (loc. cit.) are rendered slightly uncertain by 
the subsequent observation that the silver condensing tube used 
in the preparation of the water was giving small amounts of silver 
ions to the latter (the effect is due to access of laboratory air) and 
it is only possible to apply an estimated correction. The mean 
value of the six most trustworthy series is Bi==208*997 or, in round 
numbers, 209*00; this is a unit higher than the international 
value previously adopted. The titrimetric values are regarded as 
the most trustworthy of all and twenty-two estimations are recorded 
in which the maximal difference in the individual results is 0*5:10000. 

The experiments differ from the usual type of such determinations 
in that, in order to prevent the precipitation of basic bismuth salts, 
it is necessary to precipitate the chloride and bromide in 3N- and 
2jV^-nitric acid solution respectively. This is shown to be without 
effect on the results by a special series of experiments with potassium 
chloride and bromide. 

The recent determinations of the atomic weight of bismuth by 
Classen and Ney (this vol., ii, 119), which depend on the conversion 
of bismuth triphenyl to bismuth oxide, are criticised in detail. 
Recalculation of their figures on the basis 0=12*001 and H=1*0077 
gives the value Bi=208*91it0*06 which is 0*09 lower than that 
calculated by the authors. H. W. 

Thermal Analysis of Binary and Ternary Alloys. J. 
WtJBSOHMiDT {Zeitsch. Phyeiky 1921, 5, 39—43).—Cooling and 
heating curves have been produced for bismuth and tin and for 
a series of alloys of these metals. Similar experiments have been 
made with a series of ternary alloys of lead, bismuth, and tin and 
curves produced. The temperature measurements were made 
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with an iron-constantan thermo-element which made it possible 
to work with much smaller quantities of material than is usual. 
In the case of the binary alloys, the complete fusion diagram has 
been produced, and from this it is shown that the eutectic contains 
46 atom % of bismuth and melts at about 140®. In the ternary 
alloys, the eutectic corresponds with the composition BigSnPb and 
has a melting point of 96°. J. F. S. 

The Chemical Properties of Alloys. 6. Tammann (Zeitach, 
Metallic., 1921, 13, 406—419).—^The physical properties of binary 
alloys of two metals that form a continuous series of mixed crystals 
change regularly with var 3 dng composition, whereas their chemical 
properties alter suddenly when the atomic ratio of the metals 
present exceeds a certain well-defined limit, which may generally 
be expressed as »i/8, where n, usually 1, 2, 4, 6, 7, rarely 3 or 6, is 
the number of atoms of the more noble metal in every 8 metal 
atoms. Thus, yellow ammonium sulphide blackens, in the cold, all 
alloys of gold and copper containing less than 50*8% of gold (atomic 
ratio 2/8 Au), whilst those richer in gold remain untarnish^ even 
after four years’ immersion. Again, nitric acid dissolves silver com¬ 
pletely from gold-silver alloys containing less than 62*5% of gold 
(atomic ratio 3/8 Au), partly from those containing 52-5—64*6 of 
gold (atomic ratio 4/8 Au), and i;iot at all from those still richer in 
gold. Under certain conditions, Kowever, these limits disappear, 
that is, the atoms of the active component tend to diffuse towards 
the surface, so that the surface layer falls below the limiting value. 
In the case of the copper-gold alloys, hydrogen sulphide, which 
behaves like ammonium sulphide at ordinary temperatures, attacks 
alloys richer in gold as the temperature rises, until, at 140° it blackens 
gold containing only 1% of copper. A theoretical explanation 
of the above phenomena, based on the space-lattice theory of crystal 
structure, is given in some detail and it is shown that it is possible 
to prepare what may be called “ space-lattice isomerides ” of alloys 
which behave differently towards certain reagents. The electro¬ 
chemical behaviour of binary alloys may be studied by measuring 
the E.M.F. of cells in which the electrolyte consists of a salt of the 
more electronegative metal from which one pole is made, whilst 
the other pole consists of different alloys of the two metals. If the 
composition of the latter is plotted against the voltage of the cell, 
the curve obtained for alloys in which inner diffusion takes place 
(for example amalgams) resembles a hyperbola concave to the axis 
of composition, whilst that obtained for alloys of metals (for 
example copper-manganese) which form a continuous series of mixed 
crystals, in general, runs close to this axis until a certain definite com¬ 
position is reached, when it rises in a nearly per|^ndicular straight 
line to a constant voltage equal to that of a cell in which the poles 
consist of the two pure metals. Alloys of gold with copp^ and 
silver behave somewhat differently, the curve rising, after a certain 
percentage of gold, in a straight line to the value for pure gold, 
probably due to the deposition of a fine film of the latter on the 
surface of the alloy. Two metals that form several series of mixed 
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crystals, for example zinc and copper, give alloys that yield similar 
curves as manganese-K^opper except that there are a number of 
steps corresponding with the various series of mixed crystals, but 
these steps do not correspond with any definite atomic ratio between 
the elements. Gold-copper alloys, when made the anode in an 
electrolytic cell containing a solution of copper nitrate are attacked 
without evolution of oxygen if the gold does not exceed 29 atoms %, 
copper dissolving from the alloy. If the voltage applied to a cell 
containing a large copper cathode and a small anode of gold-copper 
alloy is plotted against the amperage the curves for alloys containing 
25—28 atoms % of gold show a peculiar double hump, whereas the 
curves for alloys richer or poorer in gold are roughly parabolic. 
The decomposition voltage of the series is at a maximum at nearly 
the same limit as that at which there is no attack by reagents, 
namely, 27 atoms % of gold, while polarisation is first noticeable 
with alloys containing 50 atoms % of gold. Alloys containing 
more gold behave in these two cases like pure gold. A. R. P. 

Preparation of Pure Platinum. Edward Wickers (J, 
Amer, Chem, Soc., 1921, 43, 1268—1273).—Commerical platinum 
containing small quantities of rhodium, palladium, and iridium, 
as well as considerable quantities of iron, tin, and other base metals, 
may be freed from these impurities by four precipitations of 
ammonium platinichloride. The method consists in dissolving the 
metal in aqua regia, removing excess of nitric acid by repeated 
boiling with hydrochloric acid, and precipitating with ammonium 
chloride. The precipitate is drained on a Buchner funnel, stirred 
with a considerable volume of 15—20% ammonium chloride 
solution, and again drained; the washing is repeated three or four 
times. The washed precipitate is dried and ignited to sponge in an 
electrically heated muffle. The sponge is dissolved in aqua regia 
and the process repeated four times. The amount of platinum left 
in the mother-liquor does not exceed 1% of the platinum in the 
precipitate. The final precipitate is ignited to sponge in a porcelain 
dish over a gas flame, and during the reduction a current of hydrogen 
is passed over the material. The metal was tested for purity by 
spectroscopic examination and by measuring its thermo-electric 
effect against a very pure piece of Heraeus wire. The samples were 
melted to buttons in an oxy-hydrogen flame on a lime slab and then 
rolled into ribbons. Spectroscopically, the ribbons were found to 
be pure except for calcium and very often magnesium, but those 
which had been prepared by melting in an oxy-hydrogen flame 
containing an excess of oxygen contained less calcium than those 
prepared in the ordinary oxy-hydrogen flame. Strips prepared in 
the ordinal^ oxy-hydrogen flame gave considerable positive EM.F, 
values against the standard wire at 1200°, whilst those prepared in 
the flame with excess of oxygen gave negative values var 3 dng from 
2 to 38 micro-volts in the same circumstances. The calcium taken 
up by the platinum is in the form .of metal, produced from the lime 
by the reducing atmosphere. The amount of calcium taken up by 
the platinum in the above-named circumstances can be considerable, 
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and in some oases the platinum is alkaline to moist litmus. The 
purest platinum yet obtained contains 0-0001% of calcium. Melting 
platinum in magnesia crucibles pelds a brittle button which cannot 
be rolled, and in some cases the button was found to contain 3% of 
magnesium. J. F. S. 


Mlneralogieal Chemistry. 


Nature and Chemical Composition of a Mineral containing 
Cobalt found at Katanga. A. Schoep (Bull. Soc. chim. Belg.y 
1921, 30, 207—212).—colloidal mineral allied to heterogenite 
(of. lYenzel, this Journal, 1872, 990) and schulzenite (of. Maertens, 
A., 1896, ii, 629) and resembling lustrous anthracite in appearance, 
has been found embedded in malachite and ehrysocolla. Its 
composition is estimated to be 3 Co 203 ,Co 0 ,Cu 0 , 7 H 20 . J. H. L. 

The Chemical Constitution of Silicates. B. Gossneb 
(Centr. Min., 1921, 613—626).—^A theoretical paper in which the 
author criticises current views as to the chemical constitution of 
silicates. Attempts to deduce from the chemical composition of a 
crystal the constitution of the Kjorresponding molecular unit are 
fallacious. It is pointed out that the existence of complex silicates 
such as (Si 04 ) 3 Al 2 Ca 3 or Si 30 gAlK at the high temperatures at which 
the corresponding minerals were formed is most improbable, for 
the chemical affinities of silica and alumina, slight at ordinary 
temperatures, diminish at higher temperatures. For similar 
reasons, the existence in minerak of such rhdicles as —Al(OH )2 is 
inconceivable. The author endeavours to show that, by postulating 
the existence of a limited number of simple stable silicates as mole¬ 
cular individuals, the structure of more complicated silicates can 
be explained as due to combinations of these. Without inquiring 
further into the nature of the combination of the simpler silicates 
to the more complex forms, this may be taken as similar to that 
existing in crystalline double salt or in solid compounds containing 
water of crystallisation. The simple silicates postulated are 
Si 03 Na 2 , SiOgCa, SiOgMg, Si 02 ,Al 203 , all of which can readily be 
obtained crystalline from the fused state. When water is a con¬ 
stituent of a silicate crystal, hydroxides such as Ca(OH )2 or Mg(OH )2 
may be present, and, in cei^ain circumstances, AlO^ and 
both of which are known in the crystalline state. From this point 
of view the composition of several groups of minerals is discussed, 
particularly in relation to the paragenesis of the minerals. As an 
example, in the alkali-limenailicate group, the following formula 
are given: 

Nepheline, Si 03 Na 2 ,[Si 02 ,Al 20 o]. 

Leucite, Si 0 o^,[Sf 02 ,Ala 03 ], 2 Si 02 . 

Albite, Si08Na2,[Si02,Ala03h4Si02. 

AnortUte, Si 03 Ca,[Si 02 ,Al 203 ]. 
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These formulse bring out well the relationships between the minerals 
of this group, the fact that nepheline and anorthite have sharp 
melting points whilst the others have not, and that the former 
pair more readily undergo secondary changes in geological deposits, 
for instance into zeolites, whilst the others behave as if they were 
in a sense more saturated. A number of other groups are also 
discussed. E. H. R. 


Analytieal Chemistry. 


Application of the Immersion Refractometer to the 
Analysis of Aqueous Salt Solutions. C. A. Clemens (</. Ind. 
Eng. Chem., 1921,13, 813—816).—Where w==the refractive index of 
solution, ?iQ=the refractive index of water of the same temperature, 
and c=grams of solute per 100 c.c. of solution, n—njc is a constant. 
Thus cln^fiQ is a constant independent of temperature, unaffected 
by dissociation, hydration, and the formation of complexes, and 
represents the percentage by volume of salt equivalent to one 
division of the immersion refractometer scale. In determining the 
composition of mixtures of two salts, one of known and the other 
of unknown concentration, the percentage of the salt of known 
concentration divided by its refractive index factor gives in terms 
of scale divisions the effect on the refractive index due to that 
salt, and when this value is subtracted from the refractive index 
of the solution contain^g the two salts the remainder is equivalent 
to the refractive index of the salt of unknown concentration in 
aqueous solution. In the case of two salts both of unknown con¬ 
centration the specific gravities of the solutions df were taken 
and the value for water was subtracted. The values thus obtained 
were then divided by the respective percentages by volume of salt 
in the solutions. This gave the effect of the addition of 1% of 
salt on the density of the solution at 20°. The density of a 
solution at 20° can be calculated by means of the factors thus 
obtained by multiplying the factor by the percentage of the salt 
and adding the value for water. By reversing the process, the 
percentage of salt can be found from the density. Knowing the 
refractive index of the solution and of water at the same tem¬ 
perature and df of the solution, the percentage by volume of the 
two salts can be calculated. S. S. A. 

Measurement of Hydrogen-Ion Concentration. G. W. 
Monibe.Williams {Analyst, 1921,46,315—324).—The construction 
of an inexpensive apparatus, and the method of naing it for the 
determination of hydrogen-ion concentrations, are fully described. 

W. P. S. 

Joint Use of TVo Indicators in the Titration of Acids an d 

J. L. Lizius {Analyst, 1921, 46, 356—366).—The joint 
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use of two indioators, phenolphthalein and thymolphthalein, or 
methyl-red and thymol-blue, is recommended, since the colour 
changes denote either the approach of the end-point or the fact 
that the solution has been over-titrated. W. P. S. 

Rapid Electroanalysis. Arnold Lassisub (EulU. Soc. chim., 
1921 , [iv], 29, 764—^780).—A lecture delivered before the French 
Chemical Society. W. G. 

System of Qualitative Chemical Analysis for the Positive 
Ions. Claud H. Hall, jun. (Trans. Maryland Acad. 8ci., 1921, 
4, 8 pp.).—^The first group is precipitated by means of red phos¬ 
phorus instead of by hydrochloric acid; this serves to bring mercury 
entirely into this group and places all the lead in the second group. 
Thioacetic acid, or its ammonium salt, is substituted for hyi:ogen 
sulphide. In the alkali group, potassium is precipitated by means 
of phosphotungstic acid. , Chemical Abstracts. 

Estimation of Water in Alcohols. Tii. Wirth (Zeitsch. Deut. 
Od-Fett. Ind., 1921, 41, 147).—^Five grams of calcium hydride 
granules are covered with xylene (previously dried by boiling with 
calcium hydride) and the mixture is boiled for a moment to dislodge 
air adhering to the solid; the air in the flask is displaced by pure 
dry carbon dioxide. The gas is, admitted for the duration of the 
estimation at the rate of two btibbles per second, the exit tube 
leading to a gas burette containing potassium hydroxide solution. 
About 1 gram of the alcohol is drawn into the flask from a dropping 
funnel which is rinsed with 10 c.c. of xylene. Evolution of hydrogen, 
half of which is derived from the water according to the equation : 
CaH 2 +H 20 +C 02 =CaC 03 + 2 H 2 , begins immediately and is com¬ 
plete in forty-five minutes. Chemical Abstracts. 

Estimation of Hydrogen Peroxide by means of Staxmous 
Chloride. Sven Hassblskoo (Svensk. Farm. Tid,, 1921, 25, 
149—150).—^The method for the estimation of hydrogen peroxide 
proposed by Bertalan (A., 1916, ii, 393) is not trustworthy. There 
is not a single simple reaction involved as claimed. Two other 
by-reactions occur, namely : SnClo+^^^Ha^g Sn 02 ,a;H 20 +Cl 2 + 
(aj—2)0 (see Zsigmondy, Kolloidchemie,'' 2nd. ed.) and 2HCl4” 
H2O2 —> 2H2O+CI2. Chemical Abstracts. 

Electrometric Estimation of Bromate, Dichromate, Nitrite, 
and Chloride Ions. W. S. Hbndbixson (J. Amer. Chem. 80c., 
1921, 43, 1309—1317; cf. this voL, ii, 411).—^A continuation of 
previously published work (loc. cit.). In the present paper the 
author describes methods for the electrometric titration of the 
ions named in the title. The estimation of bromate by means 
of iodide and permanganate is effected as follows: A known 
excess of iodide solution is placed in the titration vessel, which is 
fitted with a mechanical stirrer and electrodes as previously 
described (loc. cit.) and sufficient lOA^-sulphuric acid added to 
make the solution double normal. The bromate solution is then 
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added in such quantity that about 10% of the iodide is undecom¬ 
posed. The stirrer is started rotating and when the voltage becomes 
steady the excess of iodide is determined by titration with potassium 
permanganate solution. The method is accurate to about 0*08%, 
and the presence of chlorate ions does not influence the results. 
Iodide solutions may be directly titrated with bromate solution in 
the presence of 2^-sulphuric acid, the end-point being given by 
an abrupt rise in the potential. This estimation may be earned 
out in the presence of hydrochloric acid, but difficulties are 
experienced which become greater the greater the concentration 
of the acid and so render the accuracy in the presence of hydrochloric 
acid doubtful. Iodide may be titrated directly with dichromate in 
sulphuric acid solution of at least 2N strength, if sufficient time is 
allowed near the end point for the reaction to come to an end. 
The results in this case are accurate to 1 in 6300. Nitrous acid 
and nitrites may be estimated by the electrometric method as 
follows : a known quantity of permanganate solution is placed in 
the titration vessel, diluted, and 10^-sulphuric acid added to make 
the final concentration h6N The stirrer is started and the nitrite 
solution slowly added so as to leave 5—10% of the permanganate 
unchanged. After about five minutes a known excess of iodide is 
added and the titration completed with permanganate solution. 
The method gives results which are equally as good as those 
obtained by the method of Laird and Simpson (A., 1919, ii, 242). 
The chloride ion may be estimated by adding an excess of a silver 
solution to a solution of chloride and stirring to coagulate the 
precipitate. The solution is filtered into the titration vessel, 
aciffified with sulphuric acid, and treated with a measured excess 
of iodide solution, the excess of which is determined by titration 
with permanganate. The results are accurate to 1 part in 750 
parts, but the method is involved and long. J. F. S. 


Estimation of Sodium Hyposulphite. James Hollings¬ 
worth Smith (J. Amer, Chem. 8oc., 1921, 43, 1307—1308).—The 
methods available for the estimation of sodium h 37 posulphite have 
been critically investigated with the object of finding a fairly rapid 
method in which it is unnecessary to ensure complete absence of air. 
The methods due to Ekker (A., 1894, ii, 479), Fradiss (A., 1900, ii, 
44), and to Knecht'and Hibbert (A., 1907, ii, 907) are all considered to 
be unsatisfactory for various reasons; the two first-named method 
because of the action of air on the solutions and the last method 
because of the difficulty of preparing pure solutions of dyes of known 
composition and of the difficulty of working with solutions of 
titanous chloride. The method of Seyewetz and Bloch (A., 1906, 
ii, 678), which consists in oxidising the hyposulphite with an 
ammoniacal solution of silver chloride, according to the equation 
N^S204+2AgCl+4NH4-0H=2(NH4)2S03+2NaC]+2H20+2Ag, 
and weighing the silver, suffers from two defects, first the gravi¬ 
metric procedure is slow, and, secondly, it is inaccurate because of 
the insoluble impurities in the hyposulphite which are held back by 
the filter and weighed with the silver. The author has modified 
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the process so that both defects are removed. The precipitated 
silver is filtered on a Gtooch crucible, washed, and then dissolved in 
nitric acid and estimated by the Volhard method. A further modi¬ 
fication consists in using silver nitrate instead of silver chloride. 
The modified method is carried out as follows : about 04 gram of 
hyposulphite is placed in a dry beaker and treated with double the 
theoretical quantity of ammoniacal silver nitrate solution. The 
hyposulphite dissolves and is immediately oxidised with the preci¬ 
pitation of metallic silver. The solution is filtered without warming 
on a Gooch crucible and washed free from silver salts with an 
ammoniacal solution of ammonium nitrate. The crucible is then 
placed in nitric acid and warmed to dissolve the silver and remove 
nitrous acid. The crucible is removed and the solution diluted and 
titrated with OdiV^-potassium thiocyanate solution. The method 
is rapid and accurate. • J. F. S. 

Estimation of Hyposulphites and Sulphoxylates. Edwabd 
L. Helwig (Amer. Dyestuff Reporter^ 1920, 7, ii, 12—13).—^Sodium 
hyposulphite is added in smaU quantities from a weighing bottle 
to 50 c.c. of a standard ammoniacal cupric sulphate solution (50 
grams of crystallised copper sulphate and 10 c.c. of concentrated 
ammonia solution per litre) in a flask through which carbon 
dioxide is being passed, until the blue colour is discharged. The 
reaction is : 2 CuS 04 + 4 NH 3 +Na^ 204 + 2 H 20 =CuoS 04 +Na 2 S 03 + 
(NH 4 ) 2 S 0 ^+(NH 4 ) 2 S 04 . An excess of hyposulphite causes the 
precipitation of 1/13 *68 part of metallic copper. For the analysis 
of sodium sulphoxylate-formaldehyde (“ formopon ’'), standard 
copper solution is added from a burette to an aqueous solution of 
the salt through which carbon dioxide is being passed; the liquid 
is then boiled and the copper solution added until a faint permanent 
blue colour is obtained. Basic zinc sulphoxylate-formaldehyde 
(“ formopon extra ”) is dissolved in ammonia solution and estimated 
in a similar manner. . Chemical Abstracts. 

New Procedure for the Estimation* of Arsenic. J. Cribieb 
(J, Phurm, Chim.y 1921, [vii], 24,241—246).—^A new method for the 
estimation of small quantities of arsenic is based on the intensifying 
and fixing action of potassium iodide on the yellow stain produced 
by hydrogen arsenide on mercuric chloride paper. The similar 
stains produced by the hydrides of antimony, sulphur, and phos¬ 
phorus are not altered by potassium iodide in this way. The 
apparatus consists of a flask fitted with a vertical glass tube about 
5 mm. in diameter and 30 cm. long. The lower end in the flask 
is drawn out to a dropping tube and a hole in the tube about 2*5 cm. 
from the bottom allows of the egress of the gas. For each estima¬ 
tion 8 grams of zinc and 60 c.c. of 20% sulphuric acid are used, and 
the arsenical solution, previously oxidis^ with a few drops of 
permanganate to convert sulphur and phosphorus compounds into 
non-reducible sulphuric and phosphoric aci^, is added all at once. 
The lower part of the vertical tube contains a roll of filter-paper 
about 10 cm. long to absorb moisture carried up mechanically by 
the gas. The upper part of the tube contains the band of mercuric 
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chloride paper, 5 mm. wide and 12—16 cm. long, extending to 
within 2 cm. of the roll of filter paper. When all the arsenic is 
eliminated, which requires two to six hours or more, the test pap^ 
is treated with 10% potassium iodide solution, which, acting speci¬ 
fically on the arsenic stain, turns it brown, and at the same time 
renders it permanent to light and moisture. The arsenic is 
estimated by comparison of the stain with those produced by 
known quantities under similar conditions. From 0-0001 to 0*1 mg. 
can be estimated by the above procedure. G. F. M. 

Estixxuition of Carbon in Aluminium. J. A. Sond^ 
{Tidskr, Kem., 1920,17, 234—^246).—Carbon present in commercial 
aluminium in amounts varying between 0-012 and 0-087% is esti¬ 
mated by treating the metal with potassium cuprichloride solution 
and weighing the residue, or by an adaptation of the wet combustion 
method of Corleis. The oxidising mixture used contained for each 
gram of aluminium : 15 c.c. of saturated copper sulphate solution, 
15 c.c. of saturated chromium trioxide solution, and 60 c.c. of a 
mixture containing by volume 5 parts of saturated chromium 
trioxide solution, 75 parts of concentrated sulphuric acid, 20 parts 
of phosphoric acid, and 35 parts of water. Solution of the metal is 
rapid and may be too violent at first. Chemical Abstracts. 

The Detection of Carbon Monoxide. C. R. Hoover (J. Ind, 
Eng, Chem.^ 1921, 13, 770—772).—^An absorbent, Hoolamite, 
(U.S. Pats. 1321061 and 1321062), is prepared by mixing together 
fuming sulphuric acid 53—56%, iodine pentoxide 10-6—12%, and 
pumice stone 33—35%. At ordinary temperatures carbon mon¬ 
oxide is oxidised by this reagent to carbon dioxide with liberation of 
iodine, which reacts with excess of sulphur trioxide present to form 
a green substance indicative of the presence of carbon monoxide, 
and varying in depth with concentration of the gas. On keeping 
or gentle warming the green colour changes to orange-yellow and 
disappears in a few minutes, so that the material can again be used 
as before until about twelve tests have been made, when the colour 
produced becomes irregular and a fresh supply of reagent is required. 
The colour produced in each case is compared with permanent 
colour standards prepared from a mixture of pumice granules with 
normal and basic copper acetate and chromium oxide. By this 
means a quantitative test can be made with gas mixtures containing 
up to 0-2% of carbon monoxide. Interfering gases such an un¬ 
saturated hydrocarbons, hydrogen sulphide, etc., are first removed 
from a gaseous mixture by passing it through dry active charcoal. 
0-006% of carbon monoxide can be detected by passing 600 c.c. of i 
gas mixture through a glass tube containing a column of Hoolamite 
50 mm. X 6 mm. A pocket size detector apparatus has been devised. 

S. S. A. 

Estiznation of Potassium in the Presence of Sodium, 
Magnesium, Sulphates, and Phosphates. H. Atkinson 
(Aimlyst, 1921, 46, 364—355).—^The method depends on the solu¬ 
bility of sodium and magnesium perchlorates, sulphates, and 
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phosphates in methyl alcohol. The mixture of the salts is evaporated 
with perchloric acid until fumes of the latter are evolved, a further 
quantity of the acid is added and the evaporation repeated, and 
100 c.c. of methyl alcohol are then added. The mixture is bofled 
for about one hour, cooled, and, after eighteen hours, the potassium 
perchlorate is collected on a filter, washed with 50 c.c. of methyl 
alcohol containing 5% by vol. of perchloric acid, d 1*12, and then 
with 20 c.c. of ethyl alcohol. W. P. S. 

Estimation of Sodium, Potassium, Calcium, and Mag¬ 
nesium, in Urine, Blood, and Fasces. Fbedeeiok F. Tisdall 
and Benjamin Krameb (J. Biol. Chem., 1921, 48, 1—12, and 
223—^232).—Rapid methods are described for the estimation of 
these metals in blood, urine, and fasces. The quantities of material 
required for the complete analysis are 7 c.c. of blood, 50 c.c. of urine, 
and 2 grams of dried faeces. C. R. H. 

Methods of Estimating Calcium in the Blood. Experi¬ 
mental Control of the Methods of Jansen and of Marriott 
and Howland. H. LabbA and G. de Toni (J. Pharm. Ghim.y 
1921, [vii], 24, 247—255).—^The titrimetric method of Jansen (A., 
1918, ii, 174) gives results of which the accuracy is by no means 
proportional to the delicacy and length of the procedure. At least 
three estimations in each caset are necessary in order to obtain 
a mean value closely approximating to the actual figure, and as 
each experiment requires 10 c.c. of blood, the amount required is 
fairly considerable, especially if dealing with children. The colori¬ 
metric method of Marriott and Howland (A., 1916, ii, 269; 1918, 
ii, 21), depending on the decolorisation of ferric thiocyanate by 
oxalates, is not sufficiently delicate, the variations in intensity 
of the colour being too slight and the readings therefore more or 
less arbitrary. The filtration of the minute quantities of cilciim 
oxalate precipitate is ilso a weak point in tlie method and nay lead 
bo loss. G. F. M. 

Behaviour of Ammonium Carbonate towards Magnessium. 

T. C. N. Bboeksmit (Pharm. Weekblad, 1921, 58, 1250—1251).— 
In group analysis, addition of ammonium carbonate causes the 
precipitation of a double carbonate with magnesium if the solution 
is not sufficiently dilute. S. I. L. 

A New Method for the Evaluation of Zinc Dust. Bulln- 
HBIMEB (Metall u. Erz, 1921, 18, 443—446).—The dust is ground 
until it passes through a 90-mesh sieve; 1 gram is shaken with 
20 c.c. of water in a 300 c.c. Erlenmeyer flask, 20 c.c. of sulphuric 
acid (100 grams per litre) and 25 c.c. of 3% hydrogen peroxide are 
then added together, and the whole is allowed to remain with 
occasional stirring for four to eight minutes. The zinc particles 
should then be all dissolved, leaving only a loose metallic slime of 
lead, etc. Twenty c.c. of 40% sulphuric acid are then added and the 
excess of hydrogen peroxide estimated by titration with potassium 
permanganate solution (15 grams per litre) which has been stan¬ 
dardised against sodium oxalate. For exact results, the above 
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quantities and procedure must be strictly adhered to, the solution 
of the zinc must not take more than ten minutes and the titration 
must be carried out immediately after this. A. R. P. 

Estimation of Small Quantities of Zinc. M. Bodansky 
(t/. Ind, Eng, Chem,, 1921, 13, 696—697).—To estimate small 
quantities of zinc in foods, etc., a weighed portion of the substance 
is treated with sulphuric acid and nitric acid, incinerated, the ash 
dissolved in dilute hydrochloric acid, and the solution filtered and 
evaporated. The dry residue is dissolved in dilute hydrochloric 
acid, copper is removed as sulphide, and excess of hydrogen sulphide 
is expelled by boiling the solution; the latter is then neutralised 
with ammonia, treated with 10 c.c. of 60% citric acid solution, 
boiled, small quantities of calcium carbonate are added until a 
precipitate of about 1 gram of calcium citrate has formed and the 
mixture is treated with hydrogen sulphide. After some hours, the 
precipitate is collected, washed with 2% ammonium thiocyanate 
solution, dissolved in hot dilute hydrochloric acid, the solution 
diluted to 45 c.c. and treated with potassium ferrocyanide solution. 
The turbidity obtained is compared with that produced by a known 
amount of zinc under similar conditions. W. P. S. 

Gravimetric Analysis. XIX. XXIV. Estimation of Cad¬ 
mium. II. L. W. Winkler {Zeitsch. angew, Ghem.y 1921, 
34, 466—467; cf. this voL, ii, 659).—The cadmium is pre¬ 
cipitated as cadmium ammonium phosphate, Cd(NH 4 )P 04 ,H 20 , 
by the addition of a considerable excess of 20% diammonium 
hydrogen phosphate solution to a very faintly acid, hot, dilute 
solution of a cadmium salt containing about 2% of ammonium 
chloride. The precipitate, initially amorphous, becomes crystalline 
on keeping for an hour with occasional stirring, and after two hours, 
or the next morning if desired, it is collected, washed with 60 c.c. 
of cold, saturated cadmium ammonium phosphate solution, and 
finally with methyl alcohol, and dried for two hours at 100®, at 
which temperature the water of crystallisation is not lost. As a 
further check on the weight, the precipitate may be converted in 
the pyrophosphate by ignition in a platinum crucible. The cor¬ 
rections to be apphed to the weight of Cd(NH 4 )P 04 ,H 20 obtained 
are as follows : Weight of precipitate 0*2-^*3 gram, add 0*2 mg.; 
0*1 gram, add 0*3 mg.; 0*05 gram, add 0*4 mg.; 0*01 gram, add 
1*9 mg. The presence in moderate quantity of other ammonium 
salts, sodium or potassium chloride, etc., does not appreciably 
affect the accuracy of the estimation. G. F, M. 

Rapid Estixxiation of Copper or Iron in Aluminium-Copper 
or Aluminium-Iron Alloys. Pierre Hulot (BuU. 8 oc, chim,, 
1921, [iv], 29, 836—837).—Two to five grams of the alloy, accord¬ 
ing to the expected copper or iron content, are treated with cold 
20% sodium or potassium hydroxide. The aluminium rapidly 
dissolves and the iron or copper is deposited. The metallio deposit 
is washed thoroughly by decantation, dried, and weighed. The 
results may be confinned in the case of copper by dissolving the 
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deposit in nitric acid and estimating the copper electrolytioally. 
In the case of iron, the metal is dissolved in hydrochloric acid and 
estimated in the usual way by precipitation as ferric hydroxide. 

W. G. 

The Estimation of Mercury in Organic Compounds. 

Hugo Bauer (J?er., 1921, 54, [J5], 2079—2081).—^The method 
consists in a modification of the procedure proposed by Rupp 
(A., 1908, ii, 1073) and by Wober (A., 1920, ii, 333). 

The substance (0*2—0*3 gram) is weighed into a wide-necked 
Jena glass fiask provided with a two-holed rubber stopper carrying 
a small dropping funnel and a glass tube leading to a Peligot tube 
containing about 5 c.c. of water. Concentrated sulphuric acid 
(10 c.c.) is run into the flask (if the substance is in aqueous solution 
it is preferable to add fuming sulphuric acid) foUojved by hydrogen 
peroxide solution (30%, 3—5 c.c.), which is added slowly and with 
constant agitation and intermittent warming until a colourless 
solution is obtained; this operation is usually Complete in a few 
minutes. The contents of the flask and Peligot tube are rinsed 
into a small beaker, and concentrated ammonia is added in slight 
excess, after which the mixture is covered and heated at its boilmg 
point for about three minutes to destroy the Caro’s acid formed. 
Ten c.c. of approximately A^/5-potassium cyanide solution are 
added to the cooled mixture, followed by 5 drops of potassium 
iodide solution (10%). Excess of potassium cyanide is titrated 
with iV^/20 silver nitrate solution. The titre of the potassium 
cyanide solution must be determined daily by diluting 10 c.c. of 
it with water (30 c.c.) adding a few drops of ammonia and potassium 
iodide, and titrating with A^/20-silver nitrate. H. W. 

Estimation of Metallic Aluminium and of Aluminium 
Oxide in the Commercial Metal. Julian H. Capps (J. Ind, 
Eng. Chem., 1921,13, 808—812).—^The metal is dissolved in sodium 
hydroxide or in acid in a special apparatus and the hydrogen liberated 
is collected in a measuring burette where its volume, temperature, 
and pressure may be read. The volume of gas is equivalent to 
unoxidised aluminium, together with whatever iron is present 
when an acid reagent is used, or with the silicon when sodium 
hydroxide is used. The amount of the oxide content is calculated 
by difference from the estimated total aluminium present. 

S. S. A. 

Sepwation of Aluminium from Glucinum. Hubert T. S. 
Britton (Analyst, 1921, 46, 359—366 ).—A solution of salts of the 
two metals, containing not more than 0*3 gram of glucina and 
0*4 gram of alumina, is evaporated to a volume of about 25 c.c., 
cooled, and 24% sodium hydroxide solution is added in quantity 
just sufficient to re-dissolve the precipitated hydroxides. The 
mixture is then diluted to 500 c.c., boiled for foi^y minutes, the 
precipitated glucinum hydroxide collected on a filter, washed, 
igmted, and weighed. The filtrate is acidified with hydrochloric 
acid and the aluminium precipitated as hydroxide by the addition 
of ammonia. W. P. S. 
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Colorimetric Estimation of Iron in Silicates with 
Ammonium Thiocyanate. Josef Matejka (Chem, Listy, 1921, 
15, 8—13; cf. Thomson, T., 1885, 47, 493).—One to 2 c.o. of a 
standard iron solution (containing ferrous iron equivalent to 0*01 
gram of ferric oxide per litre of 0*5% sulphuric acid), 8 c.c. of a 
mixture of 1 part of 10% nitric acid with 3 parts of 10% citric acid 
solution by volume, and 8 c.c. of 10 % ammonium thiocyanate 
solution are diluted to the 20 c.c. mark in a colorimetric tube. 
Two similar tubes contain similar quantities of the same solutions, 
with the exception of the iron, diluted to about 19 c.c. The solution 
of the pyros^phate fusion of the silicate in 0*5% sulphuric acid, 
having been diluted to 250 c.c., is added drop by drop to one tube 
until equivalent coloration is attained; on repeating the process, 
it is necessary that the final volume in the tube should be exactly 
20 c.c. It is essential that the thiocyanate should be present in 
excess, and that its concentration should be the same in both tubes 
(cf. Tatlock, A., 1888, 90). Potassium sulphate and potassium 
hydrogen sulphate cause a reduction of the intensity and change 
the colour from pink to orange. Sodium, magnesium, calcium, 
and titanium chlorides and aluminium salts have a detrimental 
eflfect. The interference of all these salts is, however, inappreciable 
if the solution to be tested is sufficiently acidified with nitric and 
citric acids before the addition of thiocyanate. The method is 
equally as satisfactory as that of Limge (Zeitsch. angew. Chem., 
1886, 3). Chemical Abstacts. 

A Simple, Exact, and Rapid Electrolytic Estimation of 
Cobalt in An^oniacad Solution and its Application to Cobalt 
Nitroso-^-naphthol. K. Wagenmann (Melall v. Erz, 1921, 
18, 447—449).—Cobalt may be rapidly and accurately deposited 
electrolytically on a rotating double platinum gauze cathode with 
a current of 5 amperes from a solution containing 5 grams of 
ammonium chloride, 30 c.c. of strong ammonia, and not more than 
0-1 gram of cobalt as sulphate in a bulk of 125—150 c.c. In order 
to obtain bright, strongly adhering deposits, the cathode is rotated 
at 600—1200 revolutions per minute and 0 * 8 — 1*0 gram of hydrazine 
sulphate is added a little at a time during the electrolysis, which 
is complete in forty to forty-five minutes. Precipitation of cobalt 
with nitroso-P-naphthol and direct ignition of the precipitate to 
C 03 O 4 usually yields slightly high results due to inclusion of traces 
of iron, alumina, and copper, if present. The ignited oxide may 
be dissolved in fused alkali hydrogen sulphate, and the solution 
treated with ammonia and ammonium chloride and electrolysed 
as described above A. R. t. 

Volumetric Estimation of Tin with Potassium Bromate. 

V. Vblich {Ghem, Listy, 1921, 15, 5— 8 , 38—41, 56—59).—The 
method as proposed by Fichter and Muller (A., 1913, ii, 34 ) is more 
fully developed. The reduction of solutions of stannic chloride 
in preparation for titration is best conducted in a closed flask, 
provided with a Fresenius stopper, an inlet tube for the addition of 
liquids, and an inlet tube for the continuous passage of carbon 
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dioxide. Aluminium is the best reducing agent, but in the estima¬ 
tion of tin in alloys the presence of nickel during the reduction with 
aluminium aids materially. Metals which are precipitated during 
the aluminium reduction and do not redissolve in hydrochloric acid 
are removed by filtration through an asbestos mat under reduced 
pressure and in an atmosphere of carbon dioxide to prevent re¬ 
oxidation. It is best to use a 0*2iV^-solution of potassium bromate, 
kept in an atmosphere of carbon dioxide, for the titration. Various 
indicators (oxazines, thiazines, and azines) were tried. Capri-blue 
(L) is the most suitable for this reaction. The above method gives 
satisfactory results for the estimation of tin in relatively pure 
preparations and in alloys if these contain less than 0*3% of iron. 

Chemical Abstracts, 

Estimation of Vanadium in Ores and Metallurgical 
Ffbducts. R. B. Schaal (J. Ind. Eng. Chem., 1921, 13, 698— 
699).—From 1 to 5 grams of the ore are boiled with 60 c.c. of hydro¬ 
chloric acid, 5 c.c. of nitric acid and 2 c.c. of hydrofluoric acid are 
then added and the mixture is evaporated to dryness; in the case 
of ferrovanadium, a similar procedure is used to obtain the metal 
in solution, but the hydrochloric acid is added after the other acids; 
steel is dissolved in hydrochloric acid and the solution evaporated 
Avith the addition of nitric acid. The residue obtained as described 
is twice evaporated with the a(|dition of hydrochloric acid, then 
dissolved in hydrochloric acid, and the solution diluted and filtered. 
The filtrate is treated with 60 c.c. of 15% ammonium phosphate 
solution and ammonia is added until a precipitate of ferric phosphate 
is formed; the latter is dissolved in a slight excess of hydrochloric 
acid, the whole mixture is diluted to 300 c.c., and titrated with 
standard potassium permanganate solution. W. P. S. 

Solidifying Rate of Paraffins. K. Fbicke (Chem. Zeit, 1921, 
45, 891—892).—To ascertain the suitability of solid paraffins for 
candle-making, the author determines the solidifying rate or period 
required for a melted paraffin to form a mass sufficiently hard to 
support a given weight. One hundred grams of the paraffin are 
melted at 65° and poured into a metal dish, 11 by 6 cm. and 3*5 cm. 
in depth, and containing a thermometer. As soon as the first signs 
of solidification are noticed, the time is noted and after a further 
fifty-five minutes the lower end of an iron rod, 19 cm. square and 
weighing 205 grams, is placed on the surface of the parafi^ 2*5 cm. 
from the side of the dish. The rod is supported vertically and 
carries a weight of 2 kilos. If the end of the rod sinks into the 
paraffin, the test is made again after five minutes, and so on, until 
the depression made by the rod is negligible. A suitable paraffin 
will solidify to this consistence within sixty-five minutes. 

W. P. S. 

Detection and Estimation of Coal-*tar Oils in Turpentine. 

V. E. Grotlisch and W. C. Smith (J. Ind. Eng. Chem., 1921, 13, 
791—793).—One hundred c.c. of the turpentine are saturated with 
hydrogen chloride at a low temperature, the pinene hydrochloride 
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formed is separated by filtration, and the filtrate is distilled under 
reduced pressure until about 25 o.c. of distillate have been obtained; 
any tar-oils (toluene, xylene, and commercial solvent naphtha) present 
are thus concentrated in this distillate. The latter is added slowly to 
100 c.c. of sulphuric acid containing 4% of free sulphur trioxide, the 
mixture is then heated at 70® for twenty minutes, cooled, diluted 
with water, and distilled with steam. Pure turpentine yields about 
0*5 c.c. of yellow oil, above 1*500; if mineral oil is present it is 
recovered at this point and is identified by its odour. When oil 
ceases to distil, the steam supply is disconnected and the mixture 
distilled directly, warm water being added drop by drop at such a 
rate that the temperature of the mixture rises gradually. Hydro¬ 
lysis of the sulphonated hydrocarbons commences at 115° and the 
free hydrocarbon distils; the distillation is stopped when the 
temperature approaches 170°. The volume of oil recovered in tjie 
distillate is multiplied by 2*2 to obtain the percentage amount of 
coal-tar oils in the sample, and these oils may be identified by the 
usual tests (nitration, etc.). The method is not trustworthy in 
the case of wood turpentines as the use of high temperatures in the 
distillation of the wood converts a portion of the terpenes into cyclic 
hydrocarbons. W. P. S. 

Estimation of Volatile Alcohols. Ad. GbI^n and Th. Wirth 
{Zeitsch. Devt, Od-Fett. Ind.^ 1921, 41, 145—147).—To 0*5 to 1 gram 
of the sample in a 100 c.c. flask are added 5—10 c.c. of lauryl chloride 
prepared by distilling a mixture of lauric acid with phosphorus 
trichloride or pentachloride. The flask is plugged with cotton-wool, 
kept at about 60° for one-half to three hours, the contents are then 
shaken with 50 c.c. of water, boiled for one minute, cooled, extracted 
with ether, the free lauric acid is neutralised, and the ester quanti¬ 
tatively hydrolysed with potassium hydroxide. Simple, readily 
volatile alcohols can be accurately estimated, but such substances 
as geraniol and methylnonylcarbinol require to be kept for three 
hours at 60°. Secondary alcohols the hydroxyl group of which is 
attached to a ring carbon atom, for example, menthol, and tertiary 
alcohols do not, however, yield satisfactory results. 

Chemical Abstracts. 

Estimation of Alcohols and Phenols in Ethereal Oils by 
Esterification with Pyridine. H. W. van Urk {Pharm, Week- 
blady 1921, 58, 1265—1269).—^Verley and Bolsing’s method (A., 
1902, ii, 54) has been examined for menthol, eugenol, and santal 
oils. In no case does the method give very exact results, but 

g Ven conditions under which quick determinations may be made 
r santal oil and eugenol with fair approximation. S. I. L. 

A Method for the Estimation of Sugar in Normal Urine. 

Stanley R. Benedict and Emil Osterberg (J. Bid. Chem.y 1921, 
48, 61—67; cf, also A., 1918, ii, 246).—By elimination, by the use 
of acetone, of the confusion due to the presence of creatinine, the 
picric acid method of sugar estimation of Lewis and Benedict (A., 
1916, ii, 111) is made applicable to urine. The addition of acetone 
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destroys the colour produced by creatinine, whilst leaving un¬ 
affected that due to the sugar. C. R. H. 

Estimation of Lactose in the Presence of other Reducing 
Sizars. L. Lb Grand (Ann, Falsif., 1921, 14, 268—269).—^In 
using Barfoed’s method (this voL, ii, 356) for the estimation of lactose 
in milk, the sugar solution should be diluted so that the concentration 
of alkali or alkaline-earth salts does not exceed 0*1% ; when these 
salts are present in greater concentration, basic salts are precipitated 
and interfere with the estimation. W. P. S. 

Revision of the Optical Method for Analysing Mixtures of 
Sucrose and RafBnose. C. A. Beownb and G. A. Qamblb 
(J. Ind, Eng, Chem.y 1921, 13, 793—797).—Owing to the change in 
the Herzfeld divisor of the Clerget formula for estimating sucrose 
from 142*66 to 143, a revision of the Creydt formula for analysing 
mixtures of sucrose and raffinose is necessary. On the basis of the 
invert factor —0*33 for sucrose and 4-0*514 for raffinose, and 1*852 
as the ratio of the specific rotation of sucrose to that of raffinose, 
the percentages of sucrose (S) and of raffinose (i?) in a mixture are 
found by the formulae : >S=0*514, P—P70*844, and P=0*33 P+ 
P71*563, where P and P' are the direct and invert polarimetric 
readings at 20° of a normal (sucrose) weight solution of the mixture. 
General formulae, applicable at all temperatures, are as fol¬ 
lows : «=P(O*478xO*OO180-P^(l*OO6-O*OOO3P)/(O*9O8-~O*OO320 
(1-006-0-0003P) and P=P(0*43-0*0050 +^'(1-006-0*00037)/ 
(1*681—0*00590 (1*006—0*00037), where 7 is the temperature of 
the direct polarisation and t that of the invert polarisation. 

W. P. S. 

The Use of Taka-diastase in Estimating Starch. Edward 
Horton (J. Agric, Set,, 1921, 11 , 240—257).—The results of much 
experimental work on the estimation of starch by hydrolysis with 
taka-diastase are recorded, and show that the method is not always 
trustworthy. The quantity of enzyme suggested in the original 
method (Davis and Daisch, A., 1914, ii, 688) seems insufficient. 
Various commercial samples of the enzyme gave unsatisfactory 
results, and samples were prepared by the growth of Aspergillus 
oryzcB on sterile bran and on Munter’s medium. The activity of 
the enzyme so prepared increased until the seventh day of growth 
and then declined. The use of asparagine as the source of nitrogen 
in the medium tends to produce a more active enzyme. On the 
whole, laboratory prepared samples gave no better results than 
commercial ones. Discordant figures are obtained if different 
classifying agents are used previously to the final sugar estimation. 
The addition of malt diastase does notf increase the total starch 
figure, but raises the ratio ; dextrose/maltose. The cause of the 
unsatisfactory results is not clear, but although evidence is somewhat 
conflicting, the theory that it is due to the persistence of dextrins 
has the greater weight. Control experiments with the enzyme used 
should be made on pure starch with each set of estimations. Results 
on this basis are fairly trustworthy. A. G. P. 
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Precipitation of Solid Fatty Acids with Lead Acetate in 
AlcohoUc Solution. E. Twitchell (J. Irid. Eng, Ghem,, 1921, 
13, 806—807).—^The following procedure is recommended for the 
estimation of solid fatty acids in a mixture of fatty acids. Ten 

g *ams of the fatty acids from an oil, or 2 grams of the fatty acids 
om a fat, are dissolved in 95% alcohol, the solution is boiled, and 
1*5 grams of lead acetate dissolved in boiling alcohol are added; 
the total volume of alcohol used should be 100 c.c. The mixture 
is cooled slowly to 15°, and, after about eighteen hours, the pre¬ 
cipitate is collected on a filter and washed with alcohol until the 
filtrate ceases to give a turbidity when diluted with water. The 
precipitate is now dissolved in 100 c.c. of boiling alcohol containing 
0*5 c.c. of acetic acid, the solution cooled, and the precipitate again 
collected, washed, transferred to a separating funnel, and shaken 
with ether and nitric acid; the ethereal solution is separated, washed, 
evaporated, and the residue of fatty acids weighed. Fatty acids 
from different oils yielded the following quantities of solid fatty 
acids : Cotton-seed oil, 23*13%; soja bean oil, 17*01%; olive oil, 
10*93%; earth-nut oil, 16*58%; lard, 40*02%; partly hydro¬ 
genated cotton-seed oil, 50*62%; tallow, 53*62%. The iodine value 
of the solid fatty acids was less than 1*0, except in the case of the 
hydrogenated cotton-seed oil (42*21) and the tallow (4*38). W. P. S. 

Identification of Tartaric Acid in Wines. L. Mathieu 
{Ann, Falsif.y 1921, 14, 281—^283).—^Amyl alcohol extracts a portion 
of the free tartaric acid from wine, but not potassium hydrogen 
tartrate or calcium tartrate. Twenty c.c. of the wine are shaken 
with 20 c.c. of amyl alcohol, the latter is separated and shaken with 
20 c.c. of water, and this aqueous extract is evaporated to dryness; 
the residue obtained is dissolved in 5 c.c. of water and the solution 
is treated with one drop of calcium chloride solution (15 grams of 
calcium chloride and 40 grams of ammonium chloride per litre) 
and 2 c.c. of Z-ammonium tartrate solution. A precipitate of 
calcium racemate forms at once if the wine contained 0*5 gram, 
or more, of free tartaric acid per litre. W. P. S. 

Rapid Method for the Estimation of Hippuric Acid in Urine. 

F. B. KiHGSBURy and W. W. Swanson (J. Biol. Ghem., 1921, 48, 
13—20).—^The authors describe a modification of the method of 
Folin and Flanders (A., 1912, ii, 396, 501) for the estimation of 
hippuric acid, by which, without sacrificing accuracy, the time 
necessary for the estimation is reduced from nine hours to between 
two and three hours. C. R. H. 

Determination of Watering and Creaming in Samples of 
Altered Milk. G. Andover (Gomp. rend., 1921, 173, 588— 
589).—It is shown that the coagulum of sour milk, when freed 
from fat and mineral matter, contains 15*6% of nitrogen. Thus 
the method of Kling and Roy for the analysis of samples of sour 
milk may be modified. The sample, after the addition of a little 
acetic acid, is filtered on a tared ^ter and washed with water. 
The coagulum is dried, extracted with ether, the fat being subse¬ 
quently recovered and weighed, again dried, weight, and incin- 



ANALYTICAL CHBMISTBY. 


ii. 663 


erated. In the filtrate and washings the total ash and the soluble 
nitrogen are determined. From these data the percentages of 
fat, casein, and ash in the original milk can be calculated and 
any adulteration detected. W. 6. 

Detection of Formaldehyde by Resorcinol and Sulphuric 
Acid. Robert Cohn (Chem, Zeit,, 1921, 45, 997—^998).—^Krauss 
and Tampke’s method (A., 1921, ii, 466) for the simultaneous detec¬ 
tion of tartaric, oxalic, and formic acids by resorcinol and sulphuric 
acid has the disadvantage that the reaction is much more sensitive 
for the detection of tartaric acid than it is for the detection of 
oxalic or formic acid, and, consequently, it cannot always be applied 
for the detection of formic acid in food. In order to determine 
whether the formic acid reaction is influenced by the presence of 
other organic preservatives which are volatile with steam, the 
behaviour of formaldehyde with resorcinol and sulphuric acid was 
examined, and it was found that this reagent is very sensitive for 
the detection of formaldehyde. Two c.c. of 0*1% aqueous pure 
resorcinol solution are shaken with an equal volume of the distillate 
to be tested and about 2 c.c. of concentrated sulphuric acid are 
then added so as to form a layer below the solution. In the presence 
of formaldehyde a ring of white flocks with a violet-red coloured 
base is formed at the junction of the two liquids. After some time, 
the zone of white flocks increases upwards and a red precipitate, 
insoluble in water, separates. Ihb reaction is immediate when the 
solution contains 0*01 gram of formaldehyde per 100 c.c., and is 
still distinct with only 0*05 mg. of formaldehyde. In the latter 
case, the violet-red ring may be faint, but the separation of the 
characteristic white flocks, which increase in quantity on keeping, 
is distinct. In presence of formic acid, oxalic acid, and tartaric 
acid, the ring of white flocks with a violet-red coloured base is 
formed first, although the violet-red colour may be masked by the 
brown formic acid ring; below this is the blue oxalic acid ring, 
and when the lower part of the tube is heated carefully, the deep 
red tartaric acid ring is formed at the bottom. When the test is 
carried out as described above with other aldehydes or their deriv¬ 
atives, a characteristic zone of white flocks is also produced, but a 
different coloured ring is formed at its base. Thus, benzaldehyde 
gives an intense yellow, acetaldehyde deep green, hexamethylene¬ 
tetramine greenish-brown, and dilute furfuraldehyde solution 
black-violet. F. M. R. 

Separation of Aliphatic Amines from one another and from 
Ammonia. Hartwio Franzen and Artur Schneider {Biochem. 
Zeitsch,, 1921, 116, 195—207).—^For the investigation of the 
volatile bases of plants, a method for their quantitative separation 
is necessary. This can be effected as follows. Ammonium chloride 
and monomethylamine hydrochloride are insoluble in chloroform, 
whilst the hydrochlorides of di- and tri-methylamines are soluble. 
The ammonia and monomethylamine can be separated by addition 
of yellow mercuric oxide, which, provided the ammonia be not 
greatly in excess of the methylamine, combines with ammonia 



ii. 664 


ABSTBA0T8 OF OHSmOAL FAFFB8. 


alone. Di- and tri-methylamines can be separated by treatment 
with iodine in potassium iodide solution, which precipitates the 
trimethylamine as periodide. H. K. 

Behaviour of Nevralteine with Quinine Salts : Easy Method 
for its Identification. Mabio Cabdini (BolL Chim. Farm., 1921, 
60, 253— 25S ).—^The following reaction has been tested with all 
the antipyretics at present in use, and is found to be given only 
by nevralteine (sodium p-phenetidinomethanesulphonate): A 
small quantity (0*02 gram) of the substance and 0*01 gram of 
quinine hydrochloride or sulphate are treated together in a porcelain 
^sh with a drop of water, a characteristic reddish-yellow coloration 
being obtained with nevralteine. ’ T. H. P. 

Rapid Estimation of Carbamide in Urine, Blood, and other 
Physiological Fluids. H. Stbohmann and S. Plintzbb (Zentr. 
inn. Med., 1921, 42, 546—662; from Ghem. Zentr., 1921, iv, 
493—494).—^An examination of the methods of Folin and his 
co-workers (A., 1919, ii, 308). Difficulties in the hydrolysis by 
means of urease may be avoided by using smaller amounts of 
material (= about 0*2 gram of carbamide nitrogen) and working at 
greater dilutions. On account of the errors consequent on the 
small amounts of nitrogen to be estimated, the older method of 
Marshall (A., 1913, ii, 640) was tried. It gave more concordant 
results but demanded longer time. Using 10 c.c. of blood filtrate 
(instead of 5 c.c. as in Folin’s method), the liquid may be nesslerised 
directly after hydrolysis if the same amount of ferment extract is 
added to the liquid used for comparison. The method to be 
adopted for the preliminary removal of protein will vary according 
to the liquid under examinatio an I the amount of protein present. 

G. W. R. 

Typical Reaction for the Difierentiation of Carbazole 
Derivatives. A. V. Blom {Helv. Ghim. Acta, 1921, 4, 625).— 
A number of examples are quoted to show that the colour developed 
on the addition of nitric acid to a solution of a derivative of carbazole 
is characteristic, and serves as an excellent criterion of purity. 

J. K. 

Comparison of Methods for Estimation of Uric Acid in 
Blood. PiBTBO Biffi {Riw osp., 11, 29—40; from Ghem. Zentr., 
1921, iv, 493).“^The methoc^ of Ludwig-Salkowski, Schittenhebn- 
Schneller, Kowarski (piperidine), and Aufrecht (hydroxyl esti¬ 
mation of ammonium urate) for the estimation of uric acid in 
blood were compared in cases of pathological bloods. The agree¬ 
ment was unsatisfactory, but the first two gave the most concordant 
results. The second method would appear to be the most trust¬ 
worthy. A modification of the Kowarski method (precipitation 
of the proteins by sulphosaMcylic acid, transformation by means 
of ammonium chloride into ammonium urate, and, after washing 
with ethyl alcohol-acetone, estimation of the ammonia) gave 
passable results, but was less accurate than the methods first 
named. G. W. R. 
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Refractive Indices of Mercury and Thallium Vapours. 

J. C. McLennan (Proc. Roy, Soc., 1921, [A], 100, 191—200). —The 
refractive indices of mercury and thallium vapour have been 
determined for a number of wave-lengths both by the prism method 
and the interferometer method. A method is described by which 
interferometer tubes and hollow prisms of clear fused quartz, 
free from distortion and all trace of devitrification, can be made. 
These instruments were employed in the present experiments and 
found to yield satisfactory resmts. The dispersioi! curve for non- 
luminous thallium vapour indicates the existence of anomalous 
dispersion at the wave-lengths XX 5350*65 and <5000 A.U. The 
following values of the refractive index were obtained: mercury 
vapour at normal pressure and temperature by the interfero¬ 
meter method, X4860, jiq 1*000949; X5132, jiq 1*000943; X6110, 
{Xq 1*000924; X6230, jxq 1*000882; prism method, X 4358*56, 

1*000942 ; X 5460*97, 1*000902; X 5780, t^o 1-000891; X 6234*31, 
jjLo 1*000860 : thallium vapour at 540°, X 4358*56; tx 1*000229, 
X 4861*49, [X 1*000110; X 5460*97, p 1*000293; X 5769*45, (x 1*000222; 
X 5790*49, 1x1*000144; X5893, 1*000165; X 6234*31, ix 1*000309; 
X 6563*04, jx 1*000142. J. F. S. 

Hydrogen Spectra from Long Vacuum Tubes. B. W. 

Wood (Phil Mag,, 1921, [vi], 42 , 729—745; cf. A., 1920, ii, 569).— 
A continuation of previous work (loc, cit,). It is shown that in a 
tube of great length (190 cm.), containing hydrogen with a suitable 
trace of water-vapour, the centre of the tube exhibits the Balmer 
series with the secondary spectrum reduced to 1/50 of its usual 
intensity. The ends of the tube (to a distance of about 40 cm. 
from the electrode bulbs) show the secondary spectrum strongly 
developed in addition to the Balmer series. The phenomena are 
of the same nature with a continuous current of high potential 
as with an alternating current; that is, the secondary spectrum 
develops at both the anode and cathode. With the tube in this 
condition, the central portion shows a bright flash of the secondary 
spectrum on closing the switch; the duration of this flash is about 
1 /50 sec.; on opening the switch the gas recovers its initial condition 
in about 1/5 sec. and shows the flash again on closing the switch. 
The secondary spectrum is attributed to molecular hydrogen by 
Merton, Stark, and others. The first rush of the current appears 
to break down the molecular hydrogen with the emission of a flash, 
leaving only atomic hydrogen in the centre of the tube (which 
gives the Balmer lines). On stopping the current, molecular 
hydrogen is reformed in about 1/6 sec. The breakdown, however, 
requires the presence of a trace of water-vapotfr. A very weak 
current produces a fairly strong secondary spectrum in the centre 
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of the tube with the Balmer lines weak or absent. Increase of 
current weakens the secondary spectrum, which passes through a 
minimum of intensity as the current becomes stronger and at the 
same time the Balmer lines increase in intensity. This is probably 
explained by the fact that molecular hydrogen is reformed as 
rapidly as it is broken down by a weak current. As the current 
strength increases the proportion of atomic hydrogen becomes 
greater with weakening of the secondary spectrum and augmen¬ 
tation of the Balmer lines. This, however, does not go on indefinitely, 
for with a further increase of current beyond a definite value both 
spectra increase in intensity at about the same rate. In any case, 
the percentage of molecular hydrogen cannot be reduced below a 
certain minimum value. With dry hydrogen and the tube thoroughly 
free from water-vapour, the Balmer lines disappear entirely from 
the entire tube (with the exception of a faint trace of Ha). In 
this stage, a strong group of lines appears in the ultra-violet between 
the 4th and 6th Balmer lines. When the tube is in this, the white 
stage, operation with condenser discharges gives a red discharge 
which shows strongly developed Balmer lines, indicating that 
momentary currents of several thousand amperes are able to 
break up molecular hydrogen even in the absence of water-vapour. 

J. F. S. 

Structure of the Balmer Series Lines of Hydrogen. J. C. 

McLennan and P. Lowe (Froc, Roy, Soc., 1921, [A], 100, 217— 
226). —The structure of the Balmer series of hydrogen lines has 
been examined, using a long discharge tube of the type recently 
introduced by Wood (A., 1920, ii, 569). The following doublet 
separations were found for the first four members of the Balmer 
series, Ha=0*154 A.U., H|3=0*085 A.U., Hy=0*062 A.U., and H6== 
0*049 A.U, When these separations are plotted against the squares 
of the corresponding wave-lengths they are shown to lie on a curve 
which points to the vanishing of the doublet separation at the 
short wave-length limit of the Balmer series. The lines Ha, Hjg, 
Hy, and Ha have been shown to consist of triplets when the electric 
discharge takes place in hydrogen containing a trace of nitrogen. 
Experiments made to decide whether the third members of the 
triplets had their origin in the radiations emitted by nitrogen 
atoms or in a Modification produced by the nitrogen in the radia¬ 
tions emitted by the atoms of hydrogen were not decisive. 

J. F. S. 

The Balmer Series of Hydrogen, and the Quantum Theory 
of Line Spectra. Raymond T. Birge {Physical Rev,, 1921, 17, 
589—607).—^To make as accurate a comparison as possible between 
the best experimental results for the Balmer series of hydrogen 
and the theoretical results to be expected according to the latest 
developments of the quantum theory of line spectra, the experi¬ 
mental data are reviewed and the quantum theory of line spectra, 
as applied to the Balmer series, is summarised historically. The 
fine structure of Ha (X=6563A) consists of six lines, two of which 
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are relatively intense, and the author shows that Merton’s measure¬ 
ments (A., 1920, ii, 457) of the separation, half-width and relative 
intensities of the Ha and Kp doublets accord with values derived 
from the recent Bohr-Kramers developments of the quantum 
theory, if a general field of 100 volts per cm. is assumed. A dis¬ 
cussion of spectral formulae for the Balmer series indicates (1) that 
the Rydberg number is not constant for different lines, (2) that 
this discrepancy between observed and computed results is some¬ 
what reduced by the application of relativity mechanics, and (3) 
that the discrepancy is obhterated when account is taken of the 
fine structure of the lines. The Rydberg constant for hydrogen 
is then calculated to be ]06,977‘7±0*2 and the Rydberg spectral 
series constant for a nucleus of infinite mass is computed to be 
109,736±0-2. A discussion of observations in mixtures of hydrogen 
and helium made by Merton and Nicholson (A.,‘ 1920, ii, 69) at 
relatively high pressures concludes the paper. The well known 
neutral effect of helium on neighbouring electrons together with 
the Maxwellian distribution of velocities, separations, etc., is quite 
sufficient to account for* the experimental results thus far obtained. 

Chemical Abstbacts. 

Temperature and Band Spectra. W. Steubing {Physikal. 
Zeilsch.f 1921, 22, 507—511). —^The band spectrum of iodine vapour 
has been examined in the positive column of a discharge tube at 
a series of temperatures. The hght of the positive column presents 
at ordinary external temperatures a yellowish-green colour, but 
as the temperature is raised this passes into a bluish-violet colour. 
Spectroscopically, it is found that as the temperature is raised the 
band spectrum diminishes in intensity, at first in the green and 
then gradually right across the spectrum to the orange, which is 
observed at 450°, the hmit of the experiment. At the same time, 
the intensity of the continuous spectrum increases, so that it 
becomes responsible for the bluish-violet colour of the positive 
column. The loss of intensity of the band spectrum is accom¬ 
panied by the appearance of a number of lines which become 
more intensive the more the spectrum loses its characteristic band 
appearance. J. P. S. 

Spectrum of Ionised Potassium. J. C. McLennan {Proc. 
Boy. Soc., 1921, [A], 100, 182—190). —^The author has photographed 
the “ ground spectrum ” of potassium, using electrodeless tubes in 
which to excite the vapour. The wave-lengths obtained contain 
the values of 150 lines which were not found by Schillinger (A., 
1910, ii, 369), for which an accuracy of 0*5 A.U. is claimed. In 
photographing the spectrum with a vacuum spectrograph, wave¬ 
lengths were recorded at XX 1742*2, 1493-4, 1395-4, 1199-7, 1135-0, 
and 1085-3 A.U.; of these the first may possibly belong to potass¬ 
ium. The remaining five were also foimd in the helium spectrum, 
and may be due to atoms of mercury from diffusion from the pump. 
The wave-lengths of the enhanced spectrum of potassium, from the 
point of view of numbers and intensity, fall rougMy into two divisions 
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with a certain amount of overlapping. In one division, the 
“ optical ” or “ spectral ” centre of gravity is approximately at 
X=3800 A.U., and in the other it is in the neighbourhood of X= 
2100 A.U. This suggests a similarity with the ordina^ and en¬ 
hanced spectra of argon, the one with its centre of gravity at 3800 
A.U. corresponding with the red spectrum of argon, and the other 
to the blue spectrum of this element. J. F. S. 

The Electrodeless Discharge in Sodium Vapour. John 
K. Robertson (Nature, 1921, 107, 269).—brilliant electrodeless 
discharge is obtained at a temperature of about 300° when a 
primary Tesla coil is placed about a highly exhausted pyrex bulb 
containing metallic sodium, and the whole enclosed in an oven. 
In addition to the D-lines, doublets at 6162 (and 6158), 5688 (and 
5683), 4667, and 4497 may be observed, as well as faint probable 
doublets at 5153, 4980, and 4572. A. A. E. 

Emission and Adsorption Spectra of Mercury. J. C. 

McLennan and W. W. Shaver (Proc. Roy. Soc., 1921, [A], 100, 200— 
217).—^Using plates stained with dicyanin, the spectra of a number 
of elements have been photographed in the infra-red region. In 
the case of mercury, the spectrum was photographed up to 
X 11137 A.U. By the photographic method, as well as by the use 
of thalofide cells, it has been shown that non-luminous mercury 
vapour does not absorb radiation of the wave-length X 10140 A.U. 
It has been found that slight and scarcely visible deposits of 
mercury vapour markedly absorb radiation of the wave-length 
X= 10140 A.U., and this result may possibly afford an explanation 
of the observations made by Dearie (A., 1916, ii, 590; 1919, ii, 126). 
By the use of thalofide cells (Case, Physical Rev., 1920, 289) and 
low-intensity mercury arcs, it has been shown that radiation of 
the wave-length X= 10140 A.U. may be strongly absorbed by 
luminous mercury vapour. From the absence of absorption of 
radiation of wave-length X 10140 A.U. by non-luminous mercury 
vapour, it follows that the atoms of mercury in their ordinary 
state do not possess a resonance potential of 1*26 volts, corresponding 
with X 10140 A.U., in addition to the well-established one of 4*9 
volts, corresponding with X 2536-72 A.U. J. P. S.* 

Revision of Series in the Arc Spectrum of Mercury. 

Herbert Dingle (Proc, Roy, Soc., 1921, [A], 100, 167—181).—^The 
arc spectrum of mercury has been reinvestigated and the lines have 
been grouped in principal, sharp, diffuse, and fundamental series of 
quadruplets, a singlet series, and combination lines. Photographs 
and diagrams of the spectrum are included in the paper. The 
measurements were all made with a quartz Littrow spectrograph 
giving a dispersion of 7-9 A.U. per mm. at X 2400 and 12*9 A.U. 
at X2800 and the values, given in the international scale, are 
claimed to be accurate to 0*03 A.U. or less. J. p. S. 
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Anomalous Zeeman Effect and Series System for Neon 
and Mercury. A. LandS {Physilcal. Zeitsch,, 1921, 22, 417— 
422).—The results of the quantum theoretical analysis of the 
terms of the Zeeman lines are collected and put forward as spectral 
combination, polarisation, and intensity rules.' The complete 
series systems of neon and mercury are arranged by means of a 
principle of selection, of the nature of Sommerfeld’s conception 
of the complete doublets and triplets, and from the arrangement, 
by means of the rules devised from previous work, the Zeeman 
t 3 rpe of each series is obtained. The agreement with experimental 
results as to the number, position, and intensity of the Zeeman 
components confirms the relationship, between the type separated 
by a magnetic field and the multiplication of lines without a field, 
which has been previously deduced on the basis of the quantum 
hypothesis. ‘ J. F. S. 

The Electronic Structure of the Heavy Atdns and of their 
Spectral Lines. A. Dauvillier (Compt, rend., 1921, 173, 647— 
649).—The method used in the detailed study of the L-series of 
uranium (cf. this vol., ii, 632) has been extended to gold, platinum, 
iridium, osmium, and tungsten. The variations of certain homo¬ 
logous rays have been followed and six new rays have been isolated. 
The wave-lengths of the L-rays o£,.the elements tungsten to uranium 
are tabulated. W. G. 

The Normal Orbit of the Electron in the Atom of Mercury. 

A. Terenin {Nature, 1921, 107, 203).—A photographic method 
of examining absorption by non-luminous mercury vapour up to 
X 11300 A.U. revealed the absence of a marked absorption at 
X 10140, although the pressure of mercury vapour reached one 
atmosphere. Thus the postulation by Dearie of a second normal 
orbit in the mercury atom, of which the corresponding ionisation 
and resonance potentials have never been observed, is unnecessary. 

A. A. E. 

Absorption of Light by Electrically Luminescent Mercury 
Vapour. E. P. Metcalfe and B. Venkatesachar (Proc. Roy. 
Soc.y 1921, [A], 100, 149—166).—Experiments are described in 
which mercury vapour at low pressures, rendered luminous by 
the passage of small electric currents, is found to exert powerful 
selective absorption. It is found that, of the series lines, those 
belonging to the first and second subordinate series of triplets 
exhibit heavy absorption. The following lines are absorbed: 
XX (6461, 4369, 4047), 3342, (3663, 3132, 2967), 6289, 6296, 6308, 
3655, 3650, 3126 A.U. Photometric observations are recorded on 
the absorption and emission of X 6461 A.U. by columns of mercury- 
vapour of different lengths and carrying different currents. The 
relation between the ratio (emission/absorption) and the current 
density is found to be linear. The applicability of the Stewart- 
Kirchhoff law to bright line radiation is discussed, and it is shown 
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that the complexity of a line may have a great influence on 
its absorption. The lines 6461 A.U. and 4359 A.U. have been 
reversed, so as to appear as dark lines on the white light spectrum 
of a carbon arc and the sun. The reversal of 5461 A.U. has been 
studied in detail with a Fabry and Perot etalon and with an Echelon 
spectroscope. J. F. S. 

Permanganate Absorption Spectrum : Claim for Priority ; 
Formula for Ceilculating the Uranium Spectrum. James 
Moir {Trans, Roy, Soc, 8th, Africa, 1921, 10, 33—34).—The 
author claims priority for a formula giving the wave-lengths of 
the bands of permanganates (A., 1920, ii, 573) over Adinolfi (A., 
1920, ii, 721). The formulae put forward by the two authors differ 
in form, but reduce to the same expression. From the formula 
for the absorption spectrum of uranyl salts, n=l/X=2113+66iV^, 
where N—0, 1, 2, 3, or 4 (loc. cit.), it is now shown that the bands 
of non-ionised solid salts may be calculated. Thus the bands of 
autunite are given by dividing the figures calculated by the above 
formula by the sixth root of the ratio of the molecular weight of 
the salt to that of UOj"^. In this case the observed bands are 
XX 1945, 2000, 2062, 2128, and 2190, whilst the bands calculated 
by the formula n=l/X=(2113+66iV)/V914/2x270=1937+60-5iV' 
are XX 1937, 1997, 2058, 2118, and 2179. J. F. S. 

Two Peculiar Luminescence [Phenomena]. Chr. Winther 
(Zeitsch, wiss, Photochem., 1921, 21, 45—65).—On illuminating 
certain preparations of zinc oxide with ultra-violet rays, a lumin¬ 
escence is displayed which slowly increases in intensity to a maximum, 
and on removing the exciting rays immediately disappears, but a 
dark, fading period must be present. A weak and transient 
phosphorescence is shown at the same time. Several liquids 
when mixed with this variety of zinc oxide display marked con¬ 
stitutive actions on the intensity of the luminescence. When 
potassium iodide is moistened with 2—5A^-hydrochloric acid, it 
emits a luminescence which lasts for about one second and may be 
photographed. The wave-length of the luminescence waves lies 
in the region 300—313 /xfi, A similar effect may be produced by 
partly substituting for hydrochloric acid potassium chloride, 
bromide or iodide, or ethyl alcohol. The optimum mixtures have 
been determined in each case. Potassium iodide becomes at first 
more active by the absorption of water-vapour and then much 
weaker. The optimum effect is observed with a vapour pressure of 
water of 14*6 mm. at 25®. Inactive preparations are rendered 
feebly active by absorption of moisture. The phenomenon in all 
probability depends on a crystallo-luminescence brought about by 
the potassium chloride. J. F. S. 

Decomposition of Hydrogen Peroxide in Ultra-violet Light. 

Gertrud Kornfeld {Zeitsch, wiss. Photochem., 1921, 21, 66—99).— 
Earlier measurements of the decomposition of hydrogen peroxide by 
ultra-violet light have shown that the Einstein equivalent law does 
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not hold for these cases, and further that the velocity of the process 
is dependent only on the quantity of light absorbed, and not on 
the concentration of the solution. The present work has as its 
object the investigation of the above-mentioned points. A series 
of measurements with non-homogeneous light of unknown wave¬ 
length was first made and found to be in keeping with the earlier 
work, since the velocity of the change is strongly reduced by small 
additions of acid or alkali. It was also found that a slight depend¬ 
ence of the reaction velocity on the concentration of the peroxide 
exists. The later experiments were made with light of wave¬ 
length 305—316 /x/A, and in each case the absorption was determined 
exactly. It is found that with increasing dilution the velocity is 
increasingly dependent on the concentration; the addition of acid 
also causes a diminution of the velocity which depends on the 
amount of acid added. That Einstein’s equivalent law does not 
hold was confirmed, and it is shown that in the most favourable 
case ihv brings about the decomposition of eighty molecules. 
Assumptions are made as to the mechanism of the process, and 
these lead to calculated results which agree with the experimental 
results. J. P. S. 

Artificial Disintegration of Light Elements. (Sm) E. Ruther¬ 
ford and J. Chadwick (Phil Mag., 1921, [vi], 42, 809—825).— 
In previous papers (A., 1919, 256—261; 1920, ii, 541) it was 
shown that when a-particles were passed through nitrogen, posi¬ 
tively charged hydrogen atoms were liberated at high velocities, 
but an uncertainty remained as to the range of the hydrogen 
particle. With a new and improved microscope, the authors 
have now been able to show that the hydrogen particles emitted 
from nitrogen have a maximum range of 40 cm. of air, whereas 
the hydrogen particles from gaseous hydrogen or hydrogen com¬ 
pounds have a maximum range of 29 cm. of air, both being 
produced by a-particles from Radium-(7 of range 7 cm. of air. 
This proves definitely that the charged hydrogen particles do 
not come from either gaseous hydrogen or hydrogen compounds 
present as impurity in the nitrogen. The elements lithium, glucinum, 
boron, carbon, nitrogen, oxygen, fluorine, sodium, magnesium, 
aluminium, silicon, phosphorus, and sulphur or a suitable com¬ 
pound have been treated with a-rays from a quantity of Radium-0 
equivalent to 20 mg. of radium at a distance of 3*5 cm. from the 
zinc sulphide screen. The number of scintillations per minute 
per mg. activity of the source has been determined at an absorption 
of 32 cm. of air. It is found that boron, nitrogen, fluorine, so^um, 
aluminium, and phosphorus give off charged hydrogen atoms with 
ranges in cm. of air, of ca, 45, 40, ca. 40, ca. 42, 90, and ca. 65 cm. 
respectively. Chlorine, calcium, titanium, manganese, iron, copper, 
tin, silver, and gold give no particles of a greater range than 32 cm. 
of air, but no investigation has been made for particles of a range 
less than 32 cm. of air. In the case of nitrogen, it is shown that 
the number of particles emitted increases rapidly with the velocity 
of the a-particles. In the case of aluminium, it is found that the 
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direction of escape of the particles is to a large extent independent 
of the direction of the impinging a-particles, nearly as many being 
expelled in the backward as in the forward direction. The range 
of the backward particles is less than that of the forward particles; 
for example, with a-particles of range 7*0 cm. of air, the maximum 
range is 67 cm. of air for the backward particles but 90 cm. for 
the forward particles. It is shown that only those elements with 
an atomic mass of 4n+2 or 4rt+3, where is a whole number, 
give rise to hydrogen atoms. This result is explicable on the 
hypothesis that these elements are built up from helium and hydrogen 
nuclei. To account for the liberation of a hydrogen atom at high 
speed, it is necessary to suppose that the hydrogen nuclei are 
satellites of the main nucleus. In a close collision, the a-particle 
is able to give sufficient energy to the satellite to cause its escape 
at high speed from the central nucleus. The velocity of escape of 
the hydrogen atom does not seem to be very closely connected 
with the nuclear charge of the disintegrated element, for the range 
of the hydrogen atoms from boron (charge 5) is greater than that 
for nitrogen (charge 7), whilst the range of the hydrogen atom 
from aluminium (13) is greater than that from phosphorus (14). 
The above h 3 rpothesis assumes that positively charged substances 
attract one another at the very small distances involved. Such 
attractive forces must exist to hold the ordinary composite nucleus 
in equilibrium, and it seems likely that these attractive forces 
will extend some distance from the nucleus. If this view is correct, 
the forces on the a-particle are initially repulsive, but change sign 
very near the nucleus. Hydrogen atoms do not appear to be 
liberated from aluminium by a-particles of less range than 5 cm. 
This and the increased number liberated by an increase in the 
velocity of the a-particle shows that the “ disruption ” potential 
of the nucleus by an a-particle, that is, the potential difference 
required to communicate the same energy to an electron as is 
possessed by the a-particle, is of the order of six million volts for 
aluminium. J. P. S. 

Production of Radiation and Ionisation by Electron Bom¬ 
bardment in Pure and in Impure Helium. Prank Horton 
and Ann ’ Catherine Davies {Phil, Mag., 1921, [vi], 42, 746— 
773).—^An outline of the development of ideas concerning the 
arrangement of the two electrons in the helium atom is given, 
starting with the author’s determination of the minimum radiation 
voltage and the minimum ionisation voltage for normal helium 
(A., 1919, ii, 210). In this connexion, the theoretical deductions 
of Bohr, Franck, and Reiche (A., 1920, ii, 656), Lande (A., 1919, 
ii, 309), and Kemble (this voL, ii, 478) are discussed and the experi¬ 
mental work of Compton (A., 1920, ii, 725) and of IVanck and 
Knipping (A., 1920, ii, 72) is considered and criticised. Because 
of the divergence in the results of the various investigators, the 
authors* former conclusions have been re-investigated, in a specially 
designed apparatus, over a wider range of pressures than used before. 
The new experiments show that in pure helium radiation is produced 
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by the impacts of electrons with 20*4 volts energy, in confirmation 
of the authors’ earlier conclusions, but in disagreement with the 
most recent conclusions of Franck and Knipping, A second type 
of radiation is produced at 21-2 volts, in agreement with Franck 
and Knipping. The 21*2 volt radiation ionises abnormal helium 
produced by 20*4 volts electron impacts, and with a relatively high 
gas pressure the detected effects of ionisation may swamp those 
of radiation. This result provides an explanation of the ionisation 
of helium by electrons having less than the normal ionising velocity, 
which is essentially different from that offered by Compton. Both 
types of radiation can be absorbed and subsequently re-emitted by 
normal helium atoms, so that they are passed from atom to atom 
throughout a volume of the gas. For velocities below the normal 
ionising velocity, the amount of ionisation produced as the result 
of electron impacts on abnormal helium atoms, under the experi¬ 
mental conditions, is small in comparison with that resulting 
from the ionising action of the 21*2 volts radiation. The possi¬ 
bility of the presence of a small quantity of imputity in the helium 
facilitating the production of radiation at 20*4 volts has been 
investigated, but no evidence that impurity acts in this way has 
been obtained. It is concluded that the significance of the experi¬ 
mental results in connexion with theories of the arrangement of 
the two electrons in the normal helium atom lies in the fact that 
they indicate that the limitations of the selection principle are 
not applicable to the fundamental displacements of the outer 
electron of the helium atom. J. F. S. 

J-Radiation. J. A. Crowther (PUL Mag,, 1921, [vi], 42, 
719—728).—The author has investigated the relative absorbability 
of the primary and secondary X-radiations from an aluminium 
radiator. It is shown that the ratio of the secondary radiation to 
primary radiation steadily diminishes as the thickness of the 
absorbing screens is increased. This indicates that the secondary 
radiation is distinctly more absorbable than the primary. The 
coefficients of absorption of primary and secondary fiuorescent 
radiations in aluminium have been determined for the radiators 
paraffin wax, aluminium, and copper. The author shows that the 
J-radiation, unlike the X-radiation, consists, not of a group of 
lines of approximately the same wave-length, but of a considerable 
number of lines com*paratively widely spaced in the spectrum. 
The J-radiations from elements of low atomic number are very 
weak compared with the X-radiations. In the case of copper, 
the intensity of the hard, fluorescent radiation is about 1/30 of that 
of the characteristic radiation from the radiator. This indicates 
that these hard, fluorescent radiations are not easily excited. To 
excite any given line of the series it is probably necessary that the 
wave-length of the primary radiation should not be much shorter 
than that of the line to be excited. The hard secondary radiations 
produced from aluminium, copper, and paraffin wax probably 
correspond with different lines in the J-spectrum of the elements. 

J. F. S. 
25* 
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Explanation of ROntgen Spectra and the Constitution of 
the Atom. L. Vbgard {Physikal. Zeitsch,, 1921, 22, 271—274), 
Adolf Smekal (ibid,, 400—402).—Polemical. In the first paper 
Vegard replies to Smekal’s criticism (A., 1920, ii, 654) of his theories 
on Rontgen spectra and the constitution of the atom (A., 1919, 
ii, 129). In the second paper Smekal maintains his earlier position. 

J. F. S. 

Wave-length of X-Rays. Ralph W. G. Wyckoff (J, Wash- 
ington Acad. Sci., 1921, 11, 366—373).—A theoretical paper in 
which it is shown that with the existing knowledge it is impossible 
to determine definitely the structure of any crystal in advance of 
a knowledge of the wave-length of A-rays. Viewed from this 
position alone, the problem of the length of X-ray waves and 
of the structures of crystals becomes indeterminate. If the case 
of sodium chloride be taken as typical, it is shown that there are 
other structures, beside the commonly-accepted sodium chloride 
arrangement,’’ which are in agreement with the present experi¬ 
mental data. As a result of this lack of definiteness, it is empha¬ 
sised that it is more logical to consider the value of the wave-lengths 
of X-rays as based on the quantum hypothesis. J. F. S. 

The Mass Absorption and Mass Scattering Coefficients 
for Homogeneous X-Rays of Wave-length between 0*13 and 
1*05 Angstrom Units in Water, Lithium, Carbon, Nitrogen, 
Oxygen, Aluminiiun, and Iron. C. W. Hewlett (Physical 
Rev., 1921, 17, 284—301).—The presentation of new experimental 
work is preceded by a discussion of the current views of the mechan¬ 
ism of absorption and scattering. The total absorption coefficient 
of homogeneous X-rays, obtained by means of a Bragg spectro¬ 
meter, was measured for the above-named materials at various 
wave-lengths. The total mass absorption coefficient was found 
to be proportional to the cube of the wave-length over certain 
regions, but in all cases where the above range was entirely 
covered, the constant of proportionality differed for different 
ranges of wave-length. The case of hydrogen seems to be an 
exception, as its total mass coefficient was found proportional to 
the 9/2 power of the wave-length. This, however, was obtained 
by combining the results from water and liquid oxygen. The 
constant with which the cube of the wave-length is multiplied 
to give the true mass absorption coefficient is found to be approxim¬ 
ately proportional to the cube of the atomic number of the absorbing 
element, except for lithium, indicating that Moseley’s law does not 
hold for that element. The true mass absorption coefficient for iron 
is apparently not proportional to the cube of the wave-length between 
0-70 and 1-05 A.U. For other elements with wave-lengths less 
than 0-20 A.U., these coefficients are smaller than is to be expected 
from theory if the electron has a diameter of the order of cm. 
The lack of this decrease in the coefficients of iron is attributed to a 
shrinkage in the diameter of the electrons in the atoms on account 
of a closer packing of the electrons. The mass scattering coefficient 
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of all the materials studied is less than that given by Thomson’s 
theory. For hydrogen it is approximately twice that for other 
elements, which is further evidence that hydrogen has twice as 
many scattering electrons per unit of mass as other elements. For 
iron this coefficient apparently increases for wave-lengths longer 
than 0-70 A.U. Chemical Abstracts. 

A Radioactive Quantity requiring a Name. N. Ernest 
Dorsey (J. Washington Acad. Sci., 1921, 11, 381—386).—The 
author puts forward reasons for introducing a new radioactive 
quantity. The main reason is to avoid the use of long sentences 
in expressing the quantity of a radioactive substance used, such 
as “ Radium-C corresponding with 1 gram radium.” The quantity 
which the author terms “ r ” is that amount of the material which 
will produce transformed atoms at the same rate-as transformed 
atoms are produced by 1 gram of radium. The author proposes 
that either the present definition of the curie be modified to meet 
the case, or a new unit, termed the rutherfordy be introduced. 

J. F. S. 

Application of Anode Rays to the Investigation of Isotopes. 

G. P. Thomson {Phil. Mag., 1921, [vi], 42, 857—867; cf. Proc. 
Camh. Phil. Soc., xx, 210).—Photographs have been obtained for 
anode rays showing parabolas corresponding with singly charged 
atoms of lithium, glucinum, sodium, potassium, calcium, and 
strontium. Lithium is a mixture of isotopes of atomic weights 
6 and 7. The proportions in which these appear in the rays are 
not constant, there being a tendency for the line at 6 to be some¬ 
times considerably stronger than would be expected from the 
atomic weight. Glucinum is apparently single, atomic weight 9. 
If there is an isotope at 10 or 11, it is present in extremely small 
proportion. The remaining elements could not be resolved with 
the apparatus used, but calcium must consist of atoms of weight 
equal to those of either potassium or argon, that is, a so-callcd 
“ isobar.” No trace was found of doubly-charged metallic atoms 
or of atoms with a negative charge. It seems probable that the 
mechanism of the anode rays is more analogous to spluttering 
than to electrolysis. J. F. S. 

Branching Relationship for Ra-C, Ac-C, Th-C, and the Dis¬ 
integration Constant of the C' Products. Eleonore Albrecht 
(Chem. Zenir.y 1921, iii, 516; from Siizungsher. K. Akad. Wiss. 
Wien, 1919, [2a], 128, 925—944).—Making use of Marsden and 
Darwin's (A., 1912, ii, 824) relationship Th-G": Th-G=0*35, the 
author has determined the corresponding branch relationship for 
Ac-G and Ra-G. The G" products were obtained by the recoil 
method from very active G products. From the electrometric 
measurements, the half life {T) has been calculated and the follow¬ 
ing values have been obtained, Ac-G'", T=4*76 min., Th-G", T=3*20 
min., and Ra-G'', T=l*32 min. The G" products were collected on 
a negatively charged brass disk, which was placed above and very 
close to another plate containing the G products. A residual 

26*—2 
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activity, which is due to a contamination of the (7''%)late8 by 
Ac(B+C)s Th(-B+(7), or Ra-O respectively, is estimated and brought 
into the calculations, so that a pure disintegration curve of the C" 
product is obtained. The branching relationship, Ao-C *; Ao-(7 is 
calculated from the ionising relationship of C" : C, on the assumption 
that in the appropriate equations one pair of proportionality factors 
varies as the ionising action of the a-particles of Ac-(7 and Th-C, 
whilst the second pair varies as the absorption coefficients of the 
p rays of Ao-C'^ and Th-C". The relationships found are Ac-C": Ac-O' 
=99-84 and Ra-C'': Ra.C=0-0004. J. F. S. 

Nomenclature of the Radioactive Families. M. C. Neu- 
BXJRGBR {PhysikaL Zeitsck., 1921, 22, 247—248).—The author 
proposes a modified nomenclature for the radioactive families; 
this includes the terms, principal family, root family, and branch 
family. The principal families are the uranium and thorium 
families, and include the whole of the products of disintegration of 
these elements respectively. The root family, and there is only 
one, is that portion of the uranium family before the branching 
into ionium and uranium- Y ; it consists therefore of the series 
Ui—There are two branch families, 
namely, ionium—>the final products, and uranium-F—>"the final 
products. J. F. S. 

States of Iron in Nitric Acid. Joseph Grant Brown (J. 
Physical Chem,^ 1921, 25, 429—454).—The author has measured 
the E,M,F, of cells of the type FelHNOj 8 oln.|jHN 03 (conc.)|Pt, 
in which, the nitric acid varied between d 1-01 and 1-41 and the 
iron electrode was sometimes rotated and sometimes still during 
the measurement. The EM.F, was measured repeatedly from 
the moment of immersion of the electrode until a steady state was 
obtained. The surface of the electrode in the motionless experi¬ 
ments was examined microscopically. The results are discussed 
at length and the author is of the opinion that active iron is ferrous, 
that is, it sends ferrous ions into the solution, whilst passive iron is 
ferric. J. F. S. 

The Theory of the Pile. D4combb (Compt. rend,, 1921, 173, 
834—836).—The author proposes to base the theory of the hydro¬ 
electric pile on the pro^sition that the non-compensated heat 
develop^ in a pile in action by the chemical reaction proceeding in 
it is equal to the Joule heat, which is developed therein by 
virtue of its internal resistance r and of the current i which is 
circulating. This is discussed from a theoretical point of view. 

W. G. 

Potential of the Thallium Electrode and the Free Energy 
of Formation of Thallous Iodide. Grinnel Jones and Walter 
Cecil Sohttmb {Proc. Amer. Acad, Arts Set,, 1921, 56, 199—236).— 
Measurements have been made at 25° and 0° of the conductivity 
and ionisation of thallous nitrate solutions, of the solubility of 
thallous chloride and of thallous iodide, and of the normal potentials 
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of the thallium and the iodine electrodes. From the conductivity 
data the equivalent conductance of the thallium ion was found to 
be 78*36 ndios at 25° and 41*8 mhos at 0°, The equivalent con¬ 
centrations of the ionised fractions of thallous chloride and thallous 
iodide, calculated from the conductivity of saturated solutions of 
these salts, are, respectively, 0*014094 and 0*000235 at 25°, and 
0*006095 and 0*0000587 at 0°. From the potential measurements 
it has been computed that the normal potential of the thallium 
electrode is +0*6188 volt at 25° and +0*5885 volt at 0°, and 
that of the iodine electrode —0*3406 volt at 25° and —0*3399 volt 
at 0°. From the foregoing results, the following are computed for 
the reaction : T1 (solid) +0*5 I- (solid)=Til (solid) : free energy of 
formation (^)=125*79 kj. at 25° and 125*48 kj. at 0°; heat of 
formation (f/)—122*11 kj. at 25°. Contrary to the assumptions 
of earlier investigators, it has been found that a metallic thallium 
electrode is more negative than a saturated two-phase amalgam 
electrode by 2*8 millivolts at 25° and 1*8 millivolts at 0°. 

Chemical Abstracts. 

Electrolysis of Hot Concentrated Sulphuric Acid. Hans 
Hoffmann {Zeitsch. Elektrochem,, 1921, 27, 442—445).—The 
author has electrolysed concentrated sulphuric acid (98*3%) 
d'i 1*841 at a series of high tejqperatures by currents of various 
strengths. It is shown that at 50°, independently of the current 
strength, hydrogen, hydrogen sulphide, and sulphur are produced 
on the cathode, whilst at higher temperatures sulphur dioxide 
and sulphur are produced and in the neighbourhood of 300° only 
sulphur is obtained. Oxygen is liberated from the anode at these 
temperatures. At 200°, the oxygen is mixed with sulphur dioxide, 
produced from sulphur which has diffused from the cathode 
chamber, and has been oxidised by the hot sulphuric acid and 
the nascent oxygen. From 280° upward sulphur dioxide and 
oxygen are liberated in quantities corresponding with Faraday’s 
law. The gas element SOglOg, in consequence of incomplete 
charging of the electrodes, does not furnish the expected 
and also the velocity of reaction of the gases is too small for 
the production of large quantities of current. The technical 

possibilities of such a cell are regarded as hopeless. The decom¬ 
position voltage of hot concentrated sulphuric acid lies near to 
that of water, that is, higher than the calculated and observed 
values of the potential difference of the gas element. From this 
it follows that the primary products of electrolysis are hydrogen 
and oxygen whilst sulphur dioxide is a secondary product. 

J. F. S. 

Structure of Metal Electrolytically deposited on Rotating 
Cathodes. W. E. Hughes (J. Physical Chem., 1921, 25, 495— 
509).—^A discussion on the structure of metals which have been 
deposited electrolytically on rotating cathodes. It is suggested (1) 
that the polished appearance often observed on the surface of deposits 
formed on rotating cathodes is due to the smallness of the grains 
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composing the deposit, (2) that the smallness of graii^ is a conse¬ 
quence of the constancy of metal concentration at the cathode 
surface, and (3) that, since mechanical movement can maintain 
a constant metal concentration, rotation of the cathode operates 
in that way in the cases of deposits formed on rotating cathodes 
and not, as has been suggested, by way of burnishing. J. F. S. 

Influence of Chlorides on the Decomposition Voltage Curve 
of Chromic Acid. E. Liebreich {Zeitsch, Elektrochem.^ 1921, 
27, 452—455).—The thin layers of oxide or hydroxide on the 
cathode which give rise to the periodic phenomena observed during 
the electrolysis of chromic acid are shown to be colloidal in nature; 
the oxide is drawn to the cathode just so long as a negative tension 
lies on it. The addition of chlorides brings about a displacement 
of two curves which make up the decomposition voltage curve of 
chromic acid. J. F. S. 

Calculation of the Specific Heat of Gases. II. W. Herz 
{Zeifsch. Ehktrochem., 1921, 27, 474—475; cf. this voL, ii, 299).— 
A theoretical paper in which the author has deduced four equations 
by means of which the difference between the two specific heats 
of gases may be calculated. The first of these, 

(Tjt—T) in which y is the surface tension is deduced from the 
Eotvos rule for non-associated liquids. According to Lorenz 
(A., 1916, ii, 240), the quotient of the density at the boiling point 
and the critical density is approximately equal to 2*66, whence 
the second equation, Cp^Cv=h*lMxjdjcM, is obtained. The third 
equation, Cp—Gv^cLjMTl, in which c is the boiling-point elevation 
constant and L the latent heat of vaporisation, is obtained from 
van’t Hoff’s boiling-point relationship. The fourth equation is 
obtained by combining Eotvos’s rule with Oswald and Davies’s 
equation, Tjt=(l/^2o+293)/2 {Zeitsch. anorg. Chem.y 1920, 112, 
278). This has the form (7^—Ct;=( 1/^20+273)/in which 
is the coefficient of expansion at 20°. The values of Cp—Cy 
calculated by each of these equations is compared with the experi¬ 
mentally determined values of twelve substances of widely differing 
character; a fair agreement is found in all cases. In the first 
equation, the variations from the accepted value lie between 
+5*5% and —12%, in the second equation between +6% and 
—27%, in the third equation between +6% and —21%, and in 
the fourth equation between +2% and —18%. J. F. S. 

Fielding's Formula connecting Critical Temperatures and 
Pressures. J. Newton Friend (Chem, News, 1921, 123, 219— 
220).—The author shows that the formula recently put forward 
by Fielding (A., 1919, ii, 45) connecting critical temperature with 
critical pressure has a theoretical basis and may be evolved from 
the van der Waals equation. The formula has the form Tc= 
KV^c+^> ill which K an d x are constants. The author shows that 
the expression Tc^S/EV is readily obtained. If now VoLjE 
remains fairly constant, as is quite possible at least for aUied 
elements, the equation may be written where is a 
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constant equal to sVolIRV27, This expression is the essential 
feature jof Fielding’s equation, and since it is not to be expected 
that VOLIR is even approximately constant for all the elements, it 
is not surprising that Fielding finds notable exceptions to his 
formula. Hence there is not only a theoretical basis for the 
formula but also an explanation for the exceptions. J. F. S. 

Latent Heat of Vaporisation. J. C. Thompson (Chem. News, 
1921, 123, 204—206).—On the bases of several unusual assumptions, 
the author deduces a formula for calculating the latent heat of 
vaporisation. The formula has the form Plogi^P/lO-Sl 
in which P is the ratio between the density of a liquid and its 
vapour at the boiling point, and D is the density of the liquid at 
the boiling point compared with water at 4°. The assumptions 
made in the deduction of the formula are : (i) molecules do not 
collide, but pass sufficiently near to each other for the forces of 
attraction between them to be constantly altering the direction 
of movement. The forces of attraction probably consist of ordinary 
gravitational force together with surplus or unsaturated valency 
force, (ii) molecules are without size, (iii) a liquid is merely a gas 
under the pressure produced by the attractive force of its molecules, 
(iv). a solid is a liquid in which the attractive forces of the molecules 
are different in different directions, (v) a crystalline solid is a solid 
in which the major attractive forces are all acting in one direction, 
and the minor forces in another. The values calculated for the 
latent heat by means of the above formula agree remarkably 
well with the accepted experimental values; thus : water 536*6 
(536*6), ethyl ether, 87*58 (87*4), benzene, 95*21 (96*1), and oxygen, 
52*3 (52*0); the accepted values are given in brackets. J. F. S. 

Specific Heat of Vapours. Determination of Specific Heat 
of a Vapour at Constant Pressure, Cp. J. C. Thompson 
(Ghent, News, 1921, 123, 220—221).—A theoretical paper in which 
a method of calculating the specific heat of gases at constant 
pressure is outlined, which, although not theoretically sound, 
yields fairly correct results. The axioms (i), (iii), (iv) in the pre¬ 
ceding abstract and those following are discussed, (a) The size 
of molecules does not in any way influence the volume occupied 
by a liquid. (6) A crystalline solid is so arranged that equal 
forces always act in the same direction. The growth of a crystal 
from solution is explained on this hypothesis, as the molecules in 
separating from solution will attach themselves to the small crystal 
so that th^e greater forces act on the greater forces. J. F. S. 

Necessity of bringing Concordance into the Thermo- 
chemical Data of Organic Compounds. Wojoiech Swientos- 
LAWSKi (reprint from Roezniki Chemji, 1, 59—103).—The author 
reviews a large number of thermochemical data of organic com¬ 
pounds and ^scusses the experimental basis of the results. He 
maintains that a single organic substance ought to be chosen as 
the standard of thermochemical data; this substance should be 
benzoic acid, the heat of combustion of which should be determined 
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with the greatest precision and the value obtained accepted as 
an international standard. The value ought to be expressed in 
calories and not in absolute units, since it is impossible to deter¬ 
mine the latter quantity with the necessary precision. Calori¬ 
metric bombs should always be standardised by means of this 
substance, and authors of work in the thermochemistry of organic 
compounds should always state full details of the standardisation 
of the bomb so that recalculation of the results may be possible. 

J. F. S. 

Divergence between Adiabatic a^d Ordinary [Thermo- 
chemical] Measurements. W. Swibntoslawski and Helena i 
Z oFJA Blaszkowskie {Roczniki Chemji, 1, 166—170).—The authors 
have carried out thermochemical measurements under differing 
conditions; (1) in an ordinary calorimeter in which the temperature 
of the outer jacket was kept constant; (2) in an ordinary calorimeter 
in which the evaporation of water was prevented by covering it 
with a layer of a very slightly volatile liquid; and (3) in An adiabatic 
calorimeter. The results obtained show that the figure obtained 
by the measurement of a constant quantity of heat in an ordinary 
calorimeter differs from the value obtained for the same quantity 
in an adiabatic calorimeter according to the conditions under which 
the measurement is made. The difference in the two values varies 
between ±0*03% and ±0-46%. J. F. S. 

Substantive Cotton Dyeing. Rudolf Auerbach (Kolloid 
Zeitsch,, 1921, 29, 190—193).—The velocity of diffusion of a number 
of substantive cotton dyes into a 4% gelatin jelly has been deter¬ 
mined at 20°. The distance to which the dye has diffused was 
measured after twenty-four, thirty-six, sixty, and eighty-four hours 
and comparative measurements were made with 0*1, 0*05, and 
0*01% solutions of the highly-dispersed crystal-violet. It is shown 
that dyes which are adsorbed from cold solution, diffuse at an 
average rate of 3-5 mm. per day from 0-1% solutions, whereas 
dyes which are adsorbed from warm solutions under the same 
conditions diffuse at 0*9 mm. per day. Potassium dichromate 
will also dye cotton, but if the dyed material is washed with either 
water or alcohol the dichromate is all removed, but in washing 
with mixtures of alcohol and water it is found that less dichromate 
is removed as the alcohol concentration increases up to a maximum 
alcohol concentration of about 65%, after which more dichromate 
may be washed out. It is suggested that the dispersion of the 
dichromate is at its minimum in the presence of 65% alcohol. 

J. F. S. 

The Empirical Formula of Walden and the Theory of 
Ghosh. (Mllb) H. KadlcovX {Chem. Liaty, 1921, 15, 109— 
110).—^The values obtained for the empirical constant of Walden 
(A., 1920, ii, 598—600) D'^v as determined by himself and 
those resulting from calculations according to Ghosh’s theory 
(T., 1918, llo, 449; 1920, 117, 1390) for different degrees of 
dissociation, although in close agreement, are not identical. Since 
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a comparison of the results of both Walden and Ghosh leads to the 
conclusion that for a definite degree of dissociation the value of 
is a constant, it may also be concluded that an electrostatic 
attraction really exists in solution between electrolytic ions having 
charges in agreement with the charge of ordinary electrons. The 
supposition of Ghosh that strong electrolytes are completely 
dissociated especially in concentrated solutions does not seem 
warranted. Chemical Abstracts. 

Bragg's Work and the Law of Definite Proportions. A. 

Qitartaroli (Oazzetta, 1921, 51, ii, 211—212).—The author replies 
to Perucca's criticism (this vol., ii, 493) on his previous paper 
(A., 1920, ii, 602). T. H. P. 

Possible Utilisation of the Diagrams of Diffraction of X-Rays 
for the Complete Determination of the Structure of Quartz. 

Ch. Mauguin (Compt. reifid., 1921, 173, 719—731).—A discussion 
of the results obtained by radiograms prepared according to Laue’s 
method with a consideration of their use in calculating the value 
of the parameters used by Bragg in his definition of the structure 
of quartz. W. G. 

X-Ray and Infra-red Investigations of the Molecular 
Structure of Liquid Crystals*. J. Stepii. van der Lingen (J. 
Franklin .Inst,, 1921, 192, 511—514).—A thin pencil of X-rays 
has been passed through a thin layer of p^-azoxyanisole and the 
pattern produced examined. In the case of the solid substance 
irregularly placed spots are observed which indicate that the 
crystalline layer is made up of small crystal units of about 1 mm. 
cross-section. On heating until the p-azoxyanisole is plastic and 
again examining the pattern, it is found that a point pattern is 
obtained which gives no indication of the type of the crystal sym¬ 
metry. On heating further until the anisotropic liquid is obtained, 
a new type of pattern is observed consisting of a series of faint 
horizontal lines, which are about 1 mm. broad for those lines which 
pass through the central spot; further off they are fainter, thinner, 
and more closely spaced. If this is due to di&action from patallel 
layers of lamellar molecules, the spacing between the molecules 
must be of the order 40 A.U, The absorption spectra of solid, 
anisotropic liquid, and amorphous liquid forms of p-azoxyanisole 
and the ethyl est^ of p-azoxycinnamic acid have been examined 
for infra-red light. It is shown that in all cases the spectra are 
alike, hence no change has taken place in the linking of the atoms 
in the molecule. If changes in the space lattices be due to changes 
in the molecules of polymorphous substances, then these changes 
are not due to changes in the radicles, but to a spatial rearrangement 
of the component parts of the molecules. J. F. S. 

The Hydroxyl Ring. H. T. F. Rhodes (Chem. News, 1921, 
123, 249—250).—A continuation of the author's previous work 
on the constitution of crystal hydrates (this vol., ii, 255). In the 
present paper, the constitution of the molecule of crystalline copper 
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sulphate is considered. The author considers that one molecule 
of water differs from the remaining four, because on treating the 
pentahydrate with ammonia, only four molecules of water are 
replaced by ammonia to form the tetra-amminomonohydrate of 
copper sulphate, whilst treating the penta-ammino derivative with 
water all five ammino-groups are replaced by water. It is shown 
that, with the exception of a few special cases, the hydrates of salts 
may be classed in four types of different constitution. J. F. S. 

Is there Redissolution of Sodium Chloride in the Presence 
of a Non-congruent Solution submitted to Evaporation ? 

C. Raveau {Gompt. rend., 1921,173, 772; cf. this voL, ii, 31, 386).— 
A further reply to Rengade (cf. this vol., ii, 93). W. G. 

Ionic Synergism. I. Experiments with Congo-rubin. 

L. Michaelis and C. Tim^nez-Diaz (Kolloid Zeitsch., 1921, 29, 
184—190).—It IS shown that in all the work on the influence of 
ions on the condition of colloids the influence of the ions of the 
solvent has been disregarded. Experiments have been carried 
out on solutions of congo-rubin to ascertain the influence of a 
number of sodium and potassium salts in the presence of known 
concentrations of hydrogen ions. It is shown that each individual 
type of kation has an action of characteristic strength on the 
condition of a colloid, which may be experimentally determined 
for the hydrogen ion, but can only be determined for the sodium 
or potassium ion by eSctrapolation for an infinitely small hydrogen- 
ion concentration of the solvent. The hydrogen and sodium or 
potassium ions in mixtures do not influence the activity according 
to an additive law, but rather according to the law that all combina¬ 
tions of these ions have the same action for which (log Ap/Zt). (log iQ/i )= 
constant. In the equation h is the concentration of hydrogen 
ions and i that of the alkali ions. The significance of and {q 
is seen as follows : if the condition of the reversible colloid solution 
is represented by Z, then, for a mixture of hydrogen ions of con¬ 
centration h and alkali ions of concentration i, Z—f{h.i.). If to 
change the condition to 2 in a definite time, a mixture of hydrogen 
ions, hg, and alkali ions, ig, is necessary. Then AQ=lim hg when 
1 = 0 , and io=lim ig when A=0. and are the asymptotes of 
the hyperbola represented by the equation (log Aq/A) . (log iQli)=:zk, 
and have the values Ao=10~^’®^ and 1^=10'^ \ The sodium and 
potassium ions behave in mixtures as though they were of the same 
type. The combination of calcium and hydrogen ions appears to 
follow a similar law to that obtaining for the alkali ions. J. F. S. 

Dielectric Constants of Colloidal Solutions. Rudolf Keller 
{Kolloid Zeitsch., 1921, 29, 193—196).—The dielectric constant of 
a number of colloidal solutions has been determined by Drude’s 
method. It is shown that solutions of hydrated colloids such as 
gelatin and albumin in certain circumstances exhibit abnormally 
low dielectric constants, whilst colloidal gold solutions have still 
lower values. The colloidal solutions which occur in natural 
organisms and contain electrolytes show occasionally an exceed- 
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ingly high dielectric constant. The terms acidic and basic lose 
their classical meaning in non-dissociated and associated solutions, 
since only dissociated solutions can be acid or basic. Not only 
dyes, albumin, and amphoteric substances, but also potassium 
hydroxide and hydrochloric acid in the region of medium dielectric 
constant are somewhat associated, that is, colloidal; at most they 
are molecular dispersed and not ion dispersed. They obtain the 
sign of their charge, not from their internal chemical constitutive 
properties, but from their relative surface charge toward the dis¬ 
persion medium. Potassium hydroxide in positively charged 
toluidine is to be regarded as electro-negative, whilst hydrochloric 
acid in benzaldehyde is positive. J. F. S. 

Colloidal Condition of Sparingly Soluble and Slightly 
Soluble Substances in Water and other Solvents : Experi¬ 
mental Confirmation of Gibbs’s Principle. I. Traube and 
]\ Klein (Kolloid Zeitsch,, 1921, 29, 236—246).—An examination 
of solutions of sparingly soluble substances such as aqueous solu¬ 
tions of hydrocarbons, alkyl haloids, higher alcohols and aliphatic 
acids, t-amyl alcohol, i-butjn’ic acid, anihne, m-crcsol, lead and 
calcium sulphates, silver chloride, and silver oxalate, by means 
of* the Tyndall cone and the ultra-microscope, shows that the 
whole of such substances are partly or entirely colloidally dissolved. 
It appears to be general that in the solution of easily-soluble sub¬ 
stances such as sodium chloride in water the transition from the 
solid homogeneous phase to the solution takes place in such a 
way that submicrons exist for a short period in the saturated solu¬ 
tion. The above is probably true for solvents other than water; 
thus a solution of water in benzene or carbon tetrachloride shows a 
colloidal phase. The very poor surface activity of hydrocarbons 
and alkyl haloids in stalagometric investigations is to be attributed 
to the coarse dispersion. The diameter of a larger submicron is 
of the order 10"^ cm., whilst that of an individual molecule 
is 10“® cm., so that the surfaces stand in the ratio 10“^®: 10’^®. 
Such substances in solutions as submicrons only show greater 
surface activity, despite the strong Gibbs’s positivity, when they 
are converted into molecules or the densest emulsions. The first 
case is observed with bases such as atropine and acids such as 
nonoic acid, and the second with indifferent narcotics such as 
chloroform. If the Traube narcosis hypothesis is substituted for 
Gibbs’s positivity, then all abnormalities can be explained. It is 
shown by means of the ultramicroscope that surface active sub¬ 
stances accumulate, in accordance with Gibbs’s principle, at the 
interface, oil-water, air-water, and lecithin-water. The fall of 
concentration increases with the size of the Gibbs’s positivity. 
Gibbs’s negative substances do not show this accumulation, for 
in some cases the concentration decreases in the region of the 
surface. Sparingly soluble benzene derivatives such as xylidine 
and cresol are very highly colloidal, a fact which explains the ease 
with which such substances are adsorbed by charcoal. Investi¬ 
gation of the cataphoresis of such substances shows that the colloidal 
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particles of aniline, toluidine, xylidine, octoic acid, and nonoic acid 
migrate to the anode, whilst quinoline migrates to the cathode. 
Preliminary experiments in the adsorption of poisons by the surface 
of cells of blood corpuscles, yeast-cells, and bacteria-cells have been 
made, from which conclusions on the cell-destroying action of these 
substances may be drawn. J. F. S. 

Precipitation of Colloids by Non-electrolytes. Paul Klein 
(Kolloid Zeitsch., 1921, 29, 247—250).—The results of experiments 
on the coagulation of colloids by non-electrolytes are described. 
It is shov n that, in the absence of electrolytes, surface active non¬ 
conductors are able to coagulate negatively-charged colloids (sus- 
pensoids and emulsoids). In some unpublished work, Traube has 
shown that suspensions of charcoal and sulphur are coagulated by 
surface active non-electrolytes as soon as the water is saturated 
with these substances. The same action is now observed for sols 
of negatively-charged colloids such as arsenic sulphide, albumin, 
gold, silicic acid, and mercury sulphide. In these cases, coagu¬ 
lation only takes place when the surface active substance in the 
finest possible state of division in alcohol solution is added to the 
colloid. Electro-positively charged sols such as ferric hydroxide 
and aluminium hydroxide are not coagulated under the above- 
named conditions. The coagulation of albumin by narcotics is 
irreversible as long as any of the narcotic remains adsorbed in the 
albumin. This fact wiU probably furnish the reason for the 
harmful and sometimes fatal action of narcotics. Coagulation by 
sparingly soluble surface active non-conductors probably takes 
place in two phases. The first phase consists in a reduction of 
the degree of dispersion by mutual coagulation of two colloids, 
whilst the second consists in the adsorption of the larger particles 
on the surface of the separated drops of the non-conductor. This 
view demands that the primarily-formed colloid of the non-conductor 
should have a positive charge, J. F. S. 

Quantitative Methods of Coagtdation for Suspeusoids. 

Friedrich Vincenz von Hahn (Kolloid Zeitsch., 1921, 29, 226— 
236).—Since the stability of suspensoids is determined almost 
entirely by means of the coagulation by electrolytes, by one or 
other of the methods, (a) the drop process (Schulze), (6) the titra¬ 
tion process (Linder and Picton), (c) the mixture process, and since 
different investigators using these methods obtain widely differing 
results, the author has investigated these and other methods in 
the case of arsenic sulphide sols. It is shown that the mixture 
process is the most convenient, but the Schulze precipitation method 
has the advantage that very little (5 c.c.) of the sol is required for 
a determination. The titration process is not suitable for quanti¬ 
tative work, because the rate of addition of the electrolyte has a 
marked influence on the result. The author recommends the use 
of potassium chloride as a normal electrolyte for such determinations. 
Since it is quite possible that the electrolyte coagulation method 
is not suitable in all cases, for example, in the case of very dilute 
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sols or in those cases where chemical combination occurs between 
the sol and the coagulating electrol 3 d)e, the author has tested other 
methods of coagulation, which include, (1) the effect of filtration 
on the sol, (2) effect of boiling, and (3) the effect of an electric 
current. Mltration infiuences a sol in the sense of causing an increase 
of the size of the particles. Particularly in the case of very dilute 
sols is it possible to obtain trustworthy data on the stability of 
the sol by making a partition curve of the sediment obtained from 
a series of successive filtrations. An approximate measure of the 
stability of a sol can be obtained by placing a drop of the sol on a 
filter-paper and measuring the ratio of the radius of the surface 
moistened by the unchanged sol to that of the surface moistened 
by the dispersion medium. This ratio, termed the “ capillary 
number,” is characteristic of the sol. The boiling test of stability 
is very easily carried out, but the method is not suitable for dilute 
sols, and is only to be regarded as a confirmatory test to the electro¬ 
lyte coagulation method, or as a substitute for this in cases where 
chemical reaction occurs between the electrolyte and the sol. 
Experiments make it likely that coagulation by boiling depends 
on an adsorption process at the liquid vapour interface. The time 
required by a definite current to effect coagulation of a sol can be 
used as a measure of the stability. J. F. S. 

Emulsions. III. Further investigations on the Reversal of 
Type by Electrolytes. Shanti Swarupa Bhatnagar (T., 1921, 
119, 1760—1769). 

Graphical Representation of certain Heterogeneous Equi¬ 
libria. A. C, D. Rivett (CAem. News, 1921, 123, 251—^252).— 
A theoretical paper in which it is shown that the usual method of 
graphical representation of equilibria in binary and ternary hetero¬ 
geneous systems often expresses relationships which are in oppo¬ 
sition to the principles of the phase rule. A modified method of 
representation which avoids such anomalies is put forward. 

J. F. S. 

The Oxidation of Ferrous Salts by Potassium Ferricyanide. 

M. Hannik (Chem, Weekblad, 1921, 18, 615—616).—The experi¬ 
ments were made with solutions containing 0*007163 gram-molecule 
of reagent per litre, in presence of concentrated ammonium thio¬ 
cyanate solutions; the equilibrium examined was therefore 

Fe(CNS) 2 +(CNS)'+Fe'"(CN)e Fe(CNS) 3 +[Fe(CN) J"". 

The ferric thiocyanate formed or remaining in the solution (the 
equilibrium position was determined from both end-systems) was 
determined colorimetrically. 

The oxidation of the ferrous salt was found to be almost quanti¬ 
tative, completely so in presence of excess of either reagent (ferrous 
salt or ferricyanide). The reverse reaction proceeds to a small 
extent only even in the presence of excess of ferrocyanide. In the 
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ordinary preparation of Turnbull’s blue, the equilibrium is affected 
by the action of the fcrrocyanidc formed on the ferrous salt present. 

S. I. L. 

Landolt’s Reaction. II. Some Reactions Analogous to 
the Landolt Reaction. J. Eogebt and B. Scharnow {Zeitsch. 
Ekktrochem., 1921, 27, 455—470).—It was previously found in the 
kinetic investigation of the Landolt reaction, which takes place 
according to the equations, ( 1 ) I 03 ' 4 - 3 S 03 "=I'+ 3 S 04 ", ( 2 ) 10 ) 3 '+ 
5 r+ 6 H-= 3 H 20 + 3 l 2 , (3) l 2 +S 03 "+H 20 =S 04 "+ 2 I'+ 2 H-, that 
the iodine-ion formation up to the liberation of free iodine takes 
place according to the equation t=ll{k 2 —k^) log^ (l + (A; 2 ~-^i)^/^i®)> 
where k^ and Zig ^'re the reaction constants of (1) and (2) respec¬ 
tively. The equation T—l /(^ 2 “^i) • ^ 2/^1 holds for the turning 

point where all the sulphite-ion has been used up, that is, where 
x=a. The time of the turning point is therefore independent of 
the concentration of the sulpWtc-ion, but inversely proportional 
to the concentration of the iodate-ion. The object of the present 
investigation is to find whether, by employing other reducing agents 
than sulphurous acid, the more general case exists, namely, that in 
which the third partial reaction is also determinative of the time 
of the turning point. For this purpose, the reducing agents 
potassium ferrocyanide, arsenious acid, sodium thiosulphate, and 
hydroxylamine hydrochloride have been examined. It is shown 
that, with respect of the Landolt reaction, reducing agents may 
bo (fivided into two groups; to the first of these, thiosulphate and 
sulphite belong. In these cases, the third reaction takes place 
more rapidly than the second all through the process, that is, 
at the turning point the reducing agent is all used up. Ferrocyanide 
and arsenite constitute the second group, and in these cases the 
third reaction may proceed more slowly than the second, that is, 
at the turning point only a portion of the reducing agent has been 
used.. Hydroxylamine is a particular case in which the second 
reaction proceeds more rapidly than the first, and in consequence 
tlie Landolt effect is not observed. In the case of the reducing 
agents in the second groujf, the equation t—lKk^^—k-^) Aoge { 1 -h 
(k^^^k^xjk^a) again holds, with the difference that at the turning 
point X is no longer equal to a but x^na^ where n is a fraction 
representing the ratio between the amount of reducing agent used 
to the original quantity added. The experiments with these 
reducing agents show that the time of the turning point is inde¬ 
pendent of the initial concentration of the reducing agent, but 
inversely proportional to the iodate-ion concentration. Despite 
the fact that the whole of the reducing agent has not been used 
at the turning point, the Landolt effect is exhibited. The theory 
of the reaction demands, ( 1 ) that n shall be constant, ( 2 ) that the 
constants k-^ and fe shall be proportional to the iodate-ion concentra¬ 
tion, and ( 3 ) that the velocities at the turning point are proportional, 
(a) for constant iodate-ion concentration, to the ferrocyanide-ion 
concentration, and ( 6 ) for constant ferrocyanide-ion concentration, 
to the iodate-ion concentration. These demands are fulfilled in 
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the case of ferrocyanide-ion and arsenitc-ion. Whilst the constants 
ki and are of the same order in the ferrocyanide reaction, the 
mean relationship k^jk-^ is 8*4x10”® in the arsenite reaction, that 
is, the second reaction is 8000 times as rapid as the first. In the 
reaction between the iodate-ion and the thiosulphate-ion, the 
main reaction products are the sulphate-ion and the tetrathionate- 
ion, which demands a new method of calculating k-^ and k^ and 
furnishes a new confirmation of the theory. Along with the ions 
named, an undetermined oxidation product of the thiosulphate 
,i8 produced which reacts slowly with iodine to form sulphate. In 
consequence of the small amount (1*2%) of this product, the 
mechanism of the reaction is only slightly infiuenced. In the 
reaction between the iodate-ion and the hyi'oxylamine-ion, iodine 
is separated on mixing the reagents, but the blue coloration of 
the starch only takes place when the velocity of reaction 2 NH 3 'OH*+ 
2l2=N204-H20+6H*+4I' has become great enough to raise the 
iodine concentration to 10“® gram per litre, that is, to the smallest 
amount recognisable by starch solution. The delayed blue colora¬ 
tion does eventually appear even in this case, but for quite other 
reasons, so that this reaction cannot be included in either of the 
other groups. J. F. S. 

Intra-molecular Energy during Combustion. W. T. David 
(Phil Mag,, 1921, [vij, 42, 86^870; cf. A., 1920, ii, 82, 731; 
this voL, ii, 85).—A continuation of previously published work. 
In the present paper, the pre-pressure period and the explosion 
period of coal gas explosions are considered. The pre-pressure 
period is the interval between the time at which the igniting spark 
passes and that when the pressure commences to rise. In this 
interval, a considerable amount of gentle ignition occurs, but 
there is no rise of pressure. In the cases considered, the number 
of molecules after explosion is about 3% less than before com¬ 
bustion, consequently the translational energy of the freshly- 
formed molecules during this period is not greater than that of 
the molecules before ignition. There is no appreciable radiation 
emitted in this period. In the early stage of the explosion period, 
the pressure rises slowly, indicating that combustion is proceeding 
slowly and a small but appreciable radiation is emitted. The 
radiation of longer wave-length up to about 11/u. is emitted first, 
and then is accompanied by radiation of shorter wave-length. 
This is attributed to a moderated combustion being succeeded by 
a more vigorous combustion. In the later stages of the combustion 
period, combustion proceeds more violently, as is evidenced by a 
rapid rise in pressure, and in this period the ratio of infra-red 
radiation transmitted through quartz (up to 3*5 ft) to that trans¬ 
mitted through fluorite (up to 11*0/x) is 0*55 for a 15% coal-gas 
mixture, 0*52 for a 12J% mixture, and 0*46 for a 10% mixture. 
These results show that the more vigorous the combustion the greater 
the proportion of short infra-red radiation emitted and therefore 
the greater the proportion of energy acquired during this period 
by the vibratory degrees of freedom corresponding with the short 
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wave-length radiation relatively to that acquired by those degrees 
corresponding with radiation of greater wave-length. 

J. F. S. 

The Limiting Pressure of Autoxidation. W. P. Jobissen 
[Rec. trav. chim,, 1921, 40, 639—541; cf. A., 1919, ii, 62; this voL, 
ii, 99).—critical review of the conclusions drawn by Weiser and 
Garrison (this voL, ii, 248) in which it is pointed out that as 
Centnerszwer (A., 1913, ii, 1052) has shown that phosphorus 
volatilises into pure oxygen at or^nary pressures, the explanation, 
of the limiting pressure put forward by these investigators is not 
valid. An alternative interpretation of their seventh experiment 
is given, which is consistent with the author’s conception of limiting 
pressure. H. J. E. 

The Rate of Hydrolysis of Methyl Acetate by Hydrochloric 
Acid in Solutions containing Sucrose. George Joseph 
Burrows (T., 1921,119, 1798—1802). 

Catalysis [of the Decomposition] of Hydrogen Peroxide 
by Colloidal Manganese Dioxide. A. Lottermoser and R. 
Lehmann (Kolloid Zeitsch.^ 1921, 29, 250—260).—The velocity of 
decomposition of hydrogen peroxide by colloidal manganese 
dioxide in the presence of a number of neutral salts and bases has 
been examined at 30®. The manganese dioxide was prepared in 
the hydrogen peroxide solution by the action of an alkali hydroxide 
on potassium permanganate. It is shown that the reaction is very 
sensitive to accidental impurities, and also that the velocity depends 
on the order in which the reagents are added to the water in which 
the reaction takes place. In the present experiments, the reagents 
were added in the order: hydrogen peroxide, potassium perman¬ 
ganate, alkali. The electrolyte the influence of which is being 
studied was always added to the water before the reacting sub¬ 
stances. The assumption that the increase in the velocity con¬ 
stants is to be explained by the formation and subsequent decom¬ 
position of a hydrogen peroxide salt could not be confirmed. 
The influence of the kations of the added salts, which all have the 
same anion, follows the lyotrope series Ba**>Sr*’>Ca*’>Na*> 
K->Li-, in which Ba** accelerates the reaction to the greatest 
extent and Li* retards it the most. At higher concentrations, 
barium falls after calcium. Mg** and NH^*, on account of the 
reduction of the hydroxyl ion which they produce, strongly retard 
the reaction. j, F. S. 

Catalytic Hydrogenation of Organic Compounds by Base 
Metals at the Atmospheric Temperature. V. Influence of 
the Nature and Position of the Halogens in Organic Haloid 
Compounds on the Removal of Halogen by Catalytic Hydro* 
genation. C. KBlbbr (Ber., 1921, 54, [B], 2256—2260).—The 
rate of absorption of hydrogen by a solution of a gram-millimol 
of the substance in an excess of aqueous potassium hydroxide 
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solution in the presence of 3 grams of nickel catalyst has been 
examined in the cases of chloro-, bromo-, or iodo-acetic acids, 
phenylchloroacetic, phenylbromoacetic, a-bromopropionic, o-, w-, 
and p-chloro-, bromo-, and iodo-benzoic acids, o-, m-, and p-chloro- 
phenol, o- and p-bromophenol, p-iodophenol, and the chloro- 
cresols. The rate of removal of the halogen by catalysis increases 
with increasing atomic weight of the halogen, and is in general 
more readily effected with aromatic than with aliphatic com¬ 
pounds, The distinction between the two classes of compound 
is less obvious with increasing atomic weight of the halogen. In 
aromatic compounds in which a second substituent is present, the 
halogen atom in the ortho-position is least readily and that in the 
para-position most easily replaced by hydrogen. H. W. 

Formation of Elements and Structure of the Atomic 
Nucleus. Emil Kohlweiler {Physikal. Zeitech,, 1921, 22, 243— 
246).—theoretical paper in which, on the basis ctf the hypothesis 
previously put forward by the author (A., 1920, ii, 610, 615, 744), 
and certain emendations necessitated by the recent work of Aston 
and Rutherford, the author draws up tables of the possible isotopes 
of many of the elements up to chromium. The atomic mass of the 
variojis elements is calculated and found generally to agree well 
with the accepted experimental values. J. P. S. 

The Structure of the Static Atom. Irving Langmuir (Science^ 
1921, 53, 290—293).—Mathematical. Stability is obtained by 
the assumption of a repulsive force Pg=(nA/2rr)2[[(l/m)+(l/M)]/r®[ 
between an electron of charge e and mass m, and a nucleus of 
charge Ze and mass M, where n is an integer denoting the quantum 
state of the electron. The important consequences of Bohr’s 
theory all follow from this one also, and the present theory is 
much simpler when applied to polyelectronic arrangements. 

Chemical Abstracts. 

The Structure of the Helium Atom. Irving Langmuir 
{Physical Rev., 1921, 17, 339—353; cf. A., 1920, ii, 656).—Besides 
the semi-circular model of the helium atom developed in the paper 
referred to, the author here develops a double circle model in which 
the two electrons move in two separate, parallel, circular orbits. 
This model, however, is unstable, and the ionising potential, com¬ 
puted by applying the quantum theory, is negative. Moreover, 
the magnetic moment is not zero. The behaviour of the semi¬ 
circular model is analysed in greater detail than in the preceding 
paper. In the case of coupled electrons the quantum theory 
should be applied, not to the momentum of the individual electrons 
according to the relation /p(ig==A/2?r, but rather to the momentum 
which, by being relayed from one electron to another, passes in 
each direction around the nucleus. Chemical Abstracts. 

The Dimensions of Atoms and Molecules. W. L. Bragg 
and H. Bell {Nature, 1921, 107, 107).—^When estimates are made 
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from crystal data and from viscosity data of the diameters of the 
outer electron shell of the inert gases, the results do not show 
numerical agreement, but the difference between the two estimates 
is almost constant; that is, the increase in the size of the atom 
as each successive electron shell is added is nearly the same (except 
in the case of neon), whether measured by viscosity or by crystal 
data. It is indicated that (a) the elements at the end of any one 
period in the periodic table are very nearly identical as regards 
the diameters of their outer electron shells, and (6) in passing from 
one period to the next there is a definite increase in the dimensions 
of the outer electron shell. Measurements of the infra-red absorp¬ 
tion spectra of hydrogen fluoride, hydrogen chloride, and hydrogen 
bromide lead to the same conclusions. It appears that the forces 
binding the atoms together are localised at that part of the electron 
shell where linking takes place. A. A. E. 

Molecular Structure and Energy. J. R. Partington (Nature, 
1921, 107, 172).—^The models postulated by Lewis and Langmuir, 
and supported by Rankine’s viscosity data, for the molecules of 
certain halogens, nitrogen, nitrous oxide, nitric oxide, and carbon 
dioxide, arc not in agreement with the specific heats of these gases. 

A. A. E. 

Molecular Structure and Energy. A. 0. Rankine (Nature, 
1921,107, 203; cf. preceding abstract) —A criticism of Partington’s 
views on the apparent discrepancy between Lewis’s and Lang¬ 
muir’s models and specific heat measurements. Even if the 
necessity for revising earlier ideas of energy partition on the basis 
of the quantum theory is entirely left out of account, it is pointed 
out that the nitrogen molecule is not spherically symmetrical in 
the same sense as are the atoms of the inert gases, there being two 
separate massive nuclei instead of one. Further, it is suggested 
that the nuclei of all polyatomic molecules may be capable of 
vibration to and fro. A. A. E. 

Isotopes : their Number and Classification. William D. 
Harkins (Nature, 1921,107, 202—203; cf. this vol., ii, 445, 682).— 
The author’s theory of nuclear building is supported by the observa¬ 
tion that elements of even atomic number consist of more than 
twice as many isotopes as elements of odd atomic number. In 
nearly aU atoms the number of positive electrons and the number 
of negative electrons are even, whilst the atomic number is even 
in 89% of the atoms in the surface of the earth and in 98% of 
those in meteorites. Most atom nuclei have the formula ('p^e)M, 
where M is an even number. It is proposed to classify atoms 
according to their isotopic number, n, which when added to twice 
the atomic number gives the atomic weight. The value n may be 
defined as the number of neutrons (pe) which would have to be 
added to the atom of the same atomic number, but of zero isotopic 
number, to give the composition of the nucleus. Thus the formula 
of any nucleus would be (P 2 ^)jf(pe)n» The isotopic numbers of 
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elements of even atomic number are mostly even, whilst those of 
odd atomic number are mostly odd. Graphs showing the relation 
between the isotopic numbers of elements and their abundance in 
the earth’s crust or in meteorites exhibit well-defined, almost 
identical, maxima and minima. A. A. E. 

Alteration of the Basis of the Atomic Weights and De¬ 
cennial Revision of the Atomic Weight Table. 6 . Oddo 
{Oazzetta, 1921, 51, ii, 161—168).—The history of the controversy 
concerning the use of the H=1 or the 0=16 basis for the calcula¬ 
tion of the atomic weights of the elements is outlined, and it is 
pointed out that the values for the ratio 0 : H obtained by Stas 
(15-84—15-88), Keiser (1887), Cooke and Richards, Rayleigh (1889 
and 1892), Noyes (1889), Dittmar and Henderson, Morley, Leduc, 
Thomsen, Berthelot, Keiser (1898), Rayleigh (1904), Guye and 
Mallet and Noyes (1908) lie between the limits 15-87 and 15-89. 
Since the value of this ratio is so accurately known, the author 
suggests that the use of atomic weights referred to the basis 0=16 
be abandoned. Arguments are also advanced against frequent 
revision of the atomic weights and the plea made that such revision 
be effected at ten-year intervals from the present year. 

T. H. P. 

The New International Comxn'ission on Chemical Elements. 

Bohuslav Brauner {Chem. News, 1921, 123, 230—232).—The 
author recommends to the New International Commission that the 
term “ atomic masses ” be used only for the whole numbers of the 
isotopes B as determined by the physical (Aston’s) method, and 
that the term “ atomic weights ” be applied to the numbers obtained 
by chemical methods, no distinction being made between pure 
elements, mixtures of isotopes, or single isotopes. He also proposes 
to call the sub-committee of the “ International Commission on 
Chemical Elements ” a “ Sub-Committe for Atomic Weights.” 

W. P. S. 


Valency and Co-ordination. Samuel Henry Clifford Briggs 
(T., 1921, 119, 1876—1879). 


Lecture Experiments on the Kinetics of Reactions in Solu¬ 
tions (Applied to the Landolt Reaction). J. Eggert and B. 
ScHARNOW {Ber., 1921, 54, [J5], 2521—2525).—The authors describe 
a series of eleven experiments on the reaction expressed by Landolt 
as the equations: I 03 '+ 3 S 0 «”=r+ 3 S 04 ”, I 03 '+ 5 r+ 6 H’= 3 l 2 + 
3 H 2 O and 3 l 2 + 3 S 03 ''+ 3 H 20 = 6 I'+ 6 H‘+ 3 S 04 ”. The results 
obtained demonstrate the characteristic properties of the kinetics 
of coupled reactions with reference to the influence of the con¬ 
centration of the components and to the action of catalysts. 

T. H. P. 
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Preparation of Hydrogen by the Partial Liquefaction of 
Water-gas. Georges Claude {Compt. rend., 1921, 173, 653— 
655).—Previous experiments for the preparation from water-gas 
of hydrogen for use in the synthesis oi ammonia had to be aban¬ 
doned in 1908 owing to difficulties (cf. ibid., 1921, 172, 974) that 
have now been overcome by certain simple devices. The water-gas 
from which a portion of the carbon monoxide has been removed 
by preliminary cooling is allowed to expand whilst doing external 
work and lubrication difficulties due to the low temperatures are 
overcome by the addition of 5% of nitrogen. In this way, it is 
easily possible, working on a large scale, to obtain a steady supply 
of hydrogen containing only 1*5% of carbon monoxide. [Cf. J. Soc, 
Chem. Ind., 1921, 810.] W. G. 

Negative Hydrogen Ions. Alfons Klemeno (Zeitsch. Elek- 
trochem., 1921, 27, 470—474 ).—K theoretical paper in which the 
difference of energy between the hydrogen atom (H) and that of 
the negative hydrogen ion (H') is deduced on the basis of Bohr’s 
atomic model and the assumption that both electrons are in the 
same orbit. The relationship H'=H +c+1 /n^ •394 Cal. is obtained, 
from which it follows that the process is endothermic in respect of 
the electron affinity of the halogen atoms. The theoretical value 
is then calculated, by making use of the thermochemical data of 
lithium hydride, the specific heats and energy of dissociation of 
molecular hydrogen, the energy of ionisation of lithium, and Bom’s 
lattice energy. The quantity H'=H+c+13ib2’8 Cal. is obtained, 
but for perfect agreement the value n =2 must be introduced into 
the above equation. In view of this, it is stated (with reserve) 
that both electrons of the hydrogen atoms in lithium hydride must 
occupy the second Bohr orbit. It is possible that the negative 
hydrogen ion is formed during the determination of the heat of 
dissociation of hydrogen by I^ngmuir’s method, but the velocity 
of the reaction appears to be too small for the energy change, 
394 Cal. Several equilibrium constants connecting Hj, H, H’, 
and H' are deduced on the basis of the Nemst equation. 

J. F. S. 

Magnetochemical Examination of Constitutions in Mineral 
Chemistry. I. The Sulphur Acids. Paul Pascal (Compt. 
rend., 1921, 173, 712—714).—^The author has determined the 
molecular magnetic susceptibilities of the inorganic oxygenated 
sulphur compounds, the hydroxylaminesulphonates, the amido- 
sulphonates, and the organic sulphinic and sulphonic acids, the 
sulphoxides and sulphones, and from his results has calculated the 
susceptibilities of the various radicles such as SO 4 , SOo, etc. The 
results furnish further proof of the constitution of sulphurio and 



INOBOAKIO CMSMISTB7* 


U. 693 


thiosulphuric acidB, of the various thionic acids, and indicate that 
the sulphurous and sulphinic acids must contain the group SO*. 

W. G. 

Stability of Persulphates. K. Elbs and P. Neheb (Chem. 
Zeit,, 1921, 45, 1113—1114).—Sodium, potassium, and ammonium 
persulphates can be preserved almost unchanged for years if kept 
dry and protected from sunlight. At ordinary temperatures, 
aqueous solutions show appreciable decomposition after some 
days, and with increasing temperature the rate of decomposition 
rapidly increases and is further accelerated by sunlight. At 100®, 
decomposition is practically complete in one hour, although the 
actual velocity varies to a considerable extent with the concen¬ 
tration of the solution, and with the nature of the kation, the 
sodium salt being somewhat more stable than the potassium and 
ammonium salts. The addition of sodium sulphate distinctly 
diminishes the velocity of decomposition, whilst the presence of 
5% of sulphuric acid accelerates decomposition five to ten times. 
As an oxidising agent, sodium persulphate is the most useful salt, 
and it is often advantageous to diminish the velocity of the reaction, 
and so prevent loss of available oxygen evolved as gas, by adding 
about 20% of sodium sulphate (anhydrous) to the solution. 

• G. F. M. 

Effect of Freezing on Colloidal Selenium. A. Gutbier and 
F. Fluey [with Fr. Heinrich] {KoUaid Zeitsch., 1921, 29, 161— 
172).—^A number of experiments on the infiuence of freezing on 
selenium sols are described. In the case of sols produced by the 
action of sulphur dioxide on solutions of selenious acid at 60®, it 
is shown that the destruction produced by freezing is greater the 
more completely the solutions have been purified by dialysis. 
The assertion of Lottermoser, that the factor which influences the 
precipitation of the colloid is not the amount of the reduction of 
temperature, but the complete solidification of the solution to an 
ice-like mass, could not be confirmed (A., 1909, ii, 27), for in the 
present experiments the solutions were completely frozen, but on 
melting the greater part of the colloid went back into solution. 
Sols produced as above, but at ordinary temperatures after freezing, 
yield on melting the typical selenium sols if they have not been 
Kept frozen too long. If the freezing is repeated many times, or 
if the sol is kept in the frozen condition too long, the colour by 
transmitted light becomes less intense and the stability of the 
sol becomes much less, particularly toward an increase in tempera¬ 
ture. It is also shown that the nature of the reducing agent 
employed in the preparation of the sols and the temperature of 
preparation have a great infiuence on the stability toward freezing. 
Sols prepared by reduction with hydrazine at 60® and dialysed 
are much more sensitive to freezing than similar sols prepared by 
reduction with sulphur dioxide at ordinary temperatures. The 
hydrazine sols coagiUated irrevemibly on cooling even before solidi¬ 
fication occurred and a red deposit was formed on the bottom 
and top of the frozen mass. In the case of the sulphur dioxide 
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sols, it is shown that the concentration of the undialysed sol has 
a marked influence on the stability towards a reduction of tem¬ 
perature, The more concentrated sols are more readily destroyed 
by freezing than the more dilute solutions, and even in these cases 
it is found that on keeping the sol in the frozen state for some 
time an inhomogeneity is produced, and a red ring of precipitated 
selenium is formed at the top and bottom of the frozen mass. 

J. F. S. 

Viscosity and Molecular Dimensions of Gaseous Ammonia, 
Phosphine, and Arsine. A. 0. Rankinb and C, J. Smith {Phil, 
Mag., 1921, [vi], 42, 601—614). —^The viscosity of ammonia, phos¬ 
phine, and arsine has been determined by the method previously 
described (A., 1910, ii, 829) at various temperatures; similarly, 
measurements have been made with air for comparative purposes. 
The following values of the viscosity in C. 6 .S. units X 10 “^ and 
Sutherland’s constant, C, are recorded: air, tjq— 1-724, rj^^=l-799, 
t7ioo= 2-191 and (7=117; ammonia, 77o=(0*943), r)^QQ=^l-303, 
(7=(370); phosphine, 77 q= 1 - 070 , i 7 i 5 = 1 ' 129 , r;iQo=1450, (7=290; 
arsine, i 7 q= 1*470, > 715 = 1*552, 77 iqo= 1 * 997 , (7=300. The bracketed 
values are calculated from the mean of earlier observations of 
several investigators. By means of Chapman’s formula, the area 
presented by the molecules for mutual collision has been calculated; 
this is A=47rar^ where <r is the radius of the molecule when treated 
as an attracting elastic sphere. The collision areas in cm.^XlO*^® 
are found to be : ammonia, 0*640, phosphine, 0*911, and arsine, 
0*985. The values previously given for the gases neon, argon, 
krypton, and xenon {loc. cit.) have been corrected for an error 
which was associated with the earlier work, and the following 
corrected values are given : neon, (7=69, A=7r(r=0*417,_(r=2*30; 
argon, (7=162, A=0*648, cr=2*87; krypton, (7=212, A=0*757, 
cr=3*10, and xenon, (7=283, A=0*915, and or=3*41. J. F. S. 

The Electronic Synthesis of Chemical Compounds. I. 
Formation of Ammonia. Egon Hiedemann (Chem. Zeit., 
1921, 45, 1073).—By passing a mixture of pure hydrogen and nitro¬ 
gen through an electron tube, maintaining a tension a few volts 
above the ionisation tension of both gases, a relatively high yield 
of ammonia was obtained. A parallel is drawn between photo¬ 
chemistry and electron chemistry, in which light and electrons 
are the respective activating agents. E. H. R. 

Reaction of Nitrous Acid withHydrazine and with Azoimide. 

E. OuvERi-MANBALi {Oazzetta, 1921, 61, ii, 201—207; cf. this 
vol., ii, 346).—The method given for the estimation of nitrous 
acid by Dey and Sen-Gupta (A., 1911, ii, 822; 1912, ii, 296), who 
find that a nitrite loses two-thirds of its nitrogen in the elementary 
state when treated with hydrazine sulphate, is not exact, since 
the decomposition of hydrazine nitrite in this way is accompanied 
by secondary reactions varying markedly with variation in the 
experimental conditions. Highly discordant results have, indeed, 
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been obtained by different authors who have investigated the 
decomposition of hydrazine nitrite (Girard and Saporta, A., 1904, 
ii, 678; Francke, A., 1906, ii, 82; Angeli, A., 1894, ii, 93; Curtius, 
A., 1893, ii, 372; Dennstedt and Gohlich, A., 1898, ii, 425; Sommer, 
A., 1913, ii, 952; Sommer and Pincas, A., 1916, ii, 316), and many 
different interpretations of the reaction have been advanced. 

The author’s experiments on the interaction of equivalent 
solutions of potassium nitrite and hydrazine sulphate in an atmo¬ 
sphere of carbon dioxide give the same result at the ordinary 
temperature as at the boihng point of the solution, the mixed 
gases evolved consisting of about 10*2—11 *7% by vol. of nitrogen 
and 88‘3—89*8% of nitrous oxide; this result is not in agreement 
with Girard and Saporta’s equation (loc. cit.). When the pro¬ 
portion of nitrous acid taken is increased, the percentage of nitrogen 
present in the gases evolved at the boiling point of the liquid in¬ 
creases and, when N 2 H 4 : HN 02=2 : 3, 1 : 2, and 2 : 5, amounts to 
41-8, 48*6, and 49*1 respectively. As regards the decomposition 
in presence of sulphuric acid, a solution containing 0*334, 0*334, 
and 0*334 gram-mol. per litre of hydrazine, nitrous acid, and 
sulphuric acid yields a mixture of 80% by volume of nitrous 
oxide and 20% of nitrogen, whilst with 0*334, 0*668, and 0*334 
gram-mol., the percentages of the two gases are 68*1 and 30*9 
respectively. These results rfiow that the reaction between 
hydrazine and a nitrite cannot be used for estimating the latter, 
the nature of the gases liberated as well as their proportions varying 
with the conditions. 

The author has also studied the action of hydrazine hydrate on 
free nitrous acid under diverse conditions, but in no case was it 
found possible to detect the formation of hyponitrous acid. 

To the two principal reactions given by Sommer and Pincas 
(loc. cit.), it seems probable that there should be added that ex¬ 
pressed by the equation N 2 H 4 + 2 HN 02 =N 2 +N 20 + 3 H 20 . 

T. H. P. 

Oxidation and Luminescence of Phosphorus. III. Cata¬ 
lytic Action of Vapours. Harry B. Wbiser and Allen 
Garrison (J. Physical Chem,, 1921, 25, 473—490; cf. this vol., 
ii, 248, 637).—The vapours of a number of organic compounds 
influence the rate of oxidation of phosphorus. Most of the vapours 
examined retard the oxidation, but nitrobenzene and diphenyl- 
amine accelerate it. Phosphorous oxide is an intermediate product 
in the oxidation of phosphorus to phosphoric oxide. The rapid 
oxidation of phosphorus to phosphorous oxide occurs at 27° in 
pure oxygen under 1 atm. pressure, whilst that of phosphorous 
oxide to phosphoric oxide under the same conditions occurs at 
65°. As a rule, the heat of reaction of the first step raises the 
temperature in the reaction zone to the point where the lower 
oxide oxidises with sufficient velocity to emit light. In a stream 
of oxygen at temperatures below 27°, the small amount of phos¬ 
phorus which vaporises is oxidised to phosphorous oxide, and this 
is slowly converted into phosphoric oxide without the emission of 
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light* In a stream of gas or vapour containing oxygen, the chief 
oxidation product is phosphorous oxide if the temperature is low, 
if the concentration of oxygen in the reaction zone is low, or if 
the vapours condense on the surface of the phosphorous oxide 
particles. The ions formed during the oxidation of phosphorus 
consist of oxide particles about charged nuclei and vapours are 
adsorbed or condensed both on the charged and uncharged particles. 
Condensed vapours decrease the conductivity of “ phosphorised ” 
air by weighting down the charged particles. If the adsorbed 
vapours react with phosphorous oxide they increase the velocity 
of oxidation of phosphorus both by removing oxide particles from 
the zone of reaction and by raising the temperature. Nitrobenzene 
and diphenylamine act in this way. If the adsorbed vapours are 
inert they prevent further oxidation of phosphorous oxide and also 
form a cloud near the surface of the phosphorus which retards the 
action. If two vapours are adsorbed to the same extent, the 
heavier one will form the denser cloud and will have the greater 
inhibiting action. It is concluded that vapours (with the exception 
of a trace of water vapour) which influence the rate of oxidation 
of phosphorus are not catalysts in the ordinary sense of the word. 
The vapours are merely condensed on the charged or uncharged 
products, and act as described above. The cloud surrounding 
the phosphorus approaches nearer the surface as the oxidation 
becomes less energetic, and may form a protecting fllm which 
reduces vaporisation and oxidation of the phosphorus to a minimum. 

J. F. S. 

Fusion of Carbon. Eugen Rysohkewitsch (Zeitach, Elek- 
trochem,, 1921, 27, 445—452; cf. this vol., ii, 258, 586).—de¬ 
scription of further experiments on the fusion of carbon. It is 
shown that carbon can be melted under ordinary pressure by an 
electric current. The carbon always melts at the point where 
the current and consequently the temperature is the highest. 
Under suitable conditions, high current efficiency, and good heat 
insulation, carbon may be melted by comparatively small currents 
The solidified drops of carbon and the two points from which the 
drop has fallen consist of pure graphite. The sublimation point 
of carbon at ordinary pressures lies very near to the melting point, 
and in consequence the failures to melt carbon described in the 
literature are to be attributed to the superposition of the sub¬ 
limation over the melting. In saturated carbon vapour, unusually 
large and well-formed graphite crystals are produced, which grow 
in the planes of stronger affinity. The completely closed furnaces 
used in the melting of carbon have made a determination of the 
melting point impossible up to the present. J. P. S. 

Viscosities and Molecular Dimensions of Methane, Hydro¬ 
gen Sulphide, and Cyanogen. A. 0. Bakkine and C. J. Smith 
{Phil Mag., 1921, [vi], 42, 615—620; cf. this vol., ii, 694).—The 
viscosities of methane, hydrogen sulphide, and cyanogen have 
been measured at IT" and 100°, and from the results the values 
of the Sutherland constant (C) and the collision area in cm^xlQr^ 
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{A) have been calculated. The following values are recorded: 
methane, 97o=l*035, t;i7=1*094, 7;ioo= 1*363, (7=198, and jr=-0772; 
hydrogen sulphide, 77o=M75, 7;i7=l-251, 97ioo=l-610, (7=331, and 
^=0^73; cyanogen, t7q=0*935, rj^^=0-995, ?yiQ^=l-281, (7=330, 
and .4=1*21. The viscosity values are given in C.G.S. units x 10"^. 

J. F. S. 

Helium-bearing Natural Gas. 6. Shebbubne Bogebs 
(ILS. Geol, Survey, Prof. Paper, 1921, No. 121, 113 pp.).—resume 
of the chemistry of helium and the radioactive elements, and a de¬ 
tailed account of the distribution, chemical composition, and chief 
sources of helium-bearing natural gas. Helium constitutes from 
0*5 to 2% of certain nitrogen-rich natural gases occurring in Kansas, 
whilst natural gas occurring in Europe contains a maximum of 
only 0*38% helium. [See J. Soc. Chem. Ind., 1921, Dec.] 

J. 8. G. T. 

Some Properties of Fused Sodium Hydroxide. Thomas 
Wallace and Alexandeb Fleck (T., 1921, 119, 1839—1860). 

Conversion of Ammonium Sulphide and of Thiosulphates 
into Sulphates. W. Gluud (Ber., 1921, 54, [B], 2425—2426).— 
At *100°, ammonium sulphide in aqueous solution may be readily 
and completely converted into ammonium sulphate by air under 
a pressure of 10 atmospheres. Under similar conditions, sodium 
thiosulphate undergoes total transformation into sulphate, pro¬ 
vided that sufficient alkali is present to unite with the sulphuric 
acid formed from the sulphur; if such excess of alkali is lacking, 
part of the sulphur separates in the elementary condition. A 
lower pressure than that mentioned above may be used, but in 
such case either the temperature must be raised or the duration 
of the action increased. T. H. P. 

The Melting and Boiling Points of Ammonium Sulphate. 

Ebnst JAneckb (Zeitsch. angew. Chem., 1921, 34, 542—543; cf. 
A., 1920, ii, 757).—The equilibrium between ammonia, ammonium 
sulphate, ammonium hydrogen sulphate, sulphuric acid, and water 
has been further investigated and the results are shown graphically. 
Ammonium sulphate when heated evolves more ammonia than 
water, so that a certain amount of ammonium hydrogen sulphate 
(m. p. 147°) is first formed, and later this loses water, giving the 
pyrosulphate. The equilibrium diagram is also augmented by the 
inclusion of an acid sulphate, NH 4 *H 3 (S 04)2 (m. p. 48°), and an 
ammonia compound (NH 4 ) 2 S 04 , 2 NH 3 . There are eutectics between 
sulphuric acid and the acid sulphate (m. p. —20°), between the 
acid sulphate and the hydrogen sulphate (m. p. 39°), and between 
the latter and the pyrosulphate (m. p. 138°). A. R. P. 

The Graphitic Nature of the Carbon of Nitro-lime. Naoto 
Kameyama {J. Chem. Ind. Japan, 1921, 24, 1131—1142).—It is 
found that the carbon which separates when nitro-lime is treated 
with concentrated hydrochloric acid and 55% hydrofluoric acid is 

VOL. oxx. ii, . 26 
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entirely graphitic. This was proved by the specific gravity (2-246), 
the heat of combustion (7,857 cal. per gram), the (SfEraction riilgs 
formed by X-rays, the electrical conductivity and by oxidation to 
graphitic acid, satisfactory coincidence being obtained in parallel 
experiments with Acheson graphite. K. K. 


The Octahydrate of Magnesium Sulphate. SHiud Takegami 
(J. Chem, Soc, Japan^ 1921, 42, 441—463; cf. this vol., ii, 30).— 
The equilibrium systems of magnesium sulphate, sodium sulphate, 
and water at 25° and 30° were studied, and the existence of the 
octahydrate of magnesium sulphate was proved. (From these results 
it is deduced that in the equilibria of the reciprocal salt pairs, 
sodium chloride and magnesium sulphate and sodium sulphate 
and magnesium chloride at 25° there are ten solid phases, not 
nine as previously stated {loc, ciL), the phase MgS 04 , 8 H 20 having 
to be added although its numerical values are still lacking.) The 
solid phase (der Bodenkorper) of the system at 25° is always the 
octahydrate. At 30°, also when the solution contains less than 
32% of sodium sulphate, the solid phase is the octahydrate, which, 
however, is replaced by the heptahydrate when the concentration 
of the sodium sulphate exceeds 32%. When the solution contains 
about 7—9% of sodium sulphate, the solid phase below 45*5° is 
the octahydrate, whilst between 46-1° and 77-2° it is the hepta¬ 
hydrate. Prom the transition point in the presence of sodium 
sulphate, the following points are deduced for the case of magnesium 
sulphate alone: 


Octahydrate 


48*2 


> heptahydrate 


above 77*2 

-^ hexahydrate. 


K. K. 


The Atomic Volume of Isotopes. Frederick Soddy 
(Naturey 1921, 107, 41—42).—^Values obtained for the density and 
atomic weight of ordinary lead, lead from thorite, and lead from 
uranium minerals have been compared. It is concluded that the 
atomic volumes cannot differ by so much as three parts in ten 
thousand and the atomic diameters by so much as one part in ten 
thousand. A. A. E. 


The Purification of Mercury. C. Harries [and Fritz Evers] 
(Zeitsch. angew, Chem,, 1921, 34, 541—642).—In order to test the 
value of the method described previously (this vol., ii, 562) for the 
purification of mercury, comparative tests on a 1 % lead amalgam 
were carried out. One portion was allowed to fall twice through 
a long column of nitric acid (d 1-175); the resulting product 
contained no trace of lead, but the loss of mercury was 3*7%. 
A second portion was heated for ten hours at 150—160° while 
passing a current of air through it; the resultant metal was left 
for several hours in contact with strong hydrochloric acid, and, 
after thorough washing with water, was found to be free from 
lead. The loss of mercury in the latter case was only 2%. An 
amalgam containing 1 % of tin after three passages through nitric 
acid lost 9 * 2 % of its mercury content and the remaining metal 
still contained traces of tin. Treated by the hot air method, it 
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lost only 14% of mercury in fifteen hours, but the residual metal 
contained some tin. A second test showed that if the air used 
is first passed through fuming hydrochloric acid all the tin is 
removed in twelve hours. A. R. P. 

Critical Constants of Mercury. Sophus Weber (Onnes 
Comm, Leiden Suppl., 1920, 21—31; from Chem. Zentr,^ 1921, 
iii, 769—770).—Observation on the critical temperature of mercury 
showed that it is higher than formerly supposed and probably 
exceeds 1700° Abs. From a consideration of the data of Bender 
on the densities of liquid and vaporous mercury, the author shows 
that the critical temperature must be about 1450+273° Abs. 
On this assumption, the critical density, is 5*0 and the critical 
pressure, about 1042 atmospheres, which values are in good 
agreement with those obtained by extrapolation by Knudsen's 
formula. Plotting against T/Tc, and log pc/p^gamst (Tc/T—1), 
mercury is shown to fall into line with other monatomic gases. 

G. W. R. 

Double Nitrate of Aluminium and Potassium. N. M. 
LaPorte (U.S. Pat. 1377081).—^A double nitrate of aluminium 
and potassium of the formula A 1 (N 03 ) 3 , 3 KN 03 , 10 H 20 is prepared 
by crystallisation from a solution of potassium nitrate and aluminium 
nitrate in nitric acid. The pfajjortions of the potassium nitrate 
and aluminium nitrate may 1^ somewhat varied. 

Chemical Abstracts. 

Graphitisation in Iron-Carbon Alloys. K6tar6 Honda 
and TakejirO Murakami {Sci, Rep. Tohoku Imp, Univ,, 1921, 
10, 273—303).—Graphitisation occurs in iron-carbon alloys as a 
decomposition of cementite and not as a separation of graphite in 
the molten state. The decomposition is effected cataljrtically by 
carbon monoxide or dioxide according to the equations 2CO= 
COg+C and C02+Fe«C=2C0+3Fe. The process continues until 
the concentration of the gas in the alloy is reduced below a certain 
amount or until the temperature falls below the graphitising range. 
Any treatment of the alloy tending to eliminate carbon dioxide or 
monoxide present, such as heating above 1400°, will also prevent 
graphitisation. The formation of flaky graphite is explained by 
the aggregation of graphite particles as they separate from cementite 
by reason of interfacial tension. A phase diagram of the system 
iron-carbon is given embodying the authors' theories. 

G. W. R. 

The Preparation of Nickel Carbonyl. E. Tassilly, H. 
P6nau, and E. Roux {Bull. Soc. chim., 1921, [iv], 29, 862—864).— 
In the preparation of nickel carbonyl by passing carbon monoxide 
over reduced nickel the optimum temperature is 45° at a pressure 
of 3 cm. Within reasonable limits, the yield of carbonyl from 
carbon monoxide was independent of the rate of flow of the gas, 
provided that the velocity was not so g^at as to prevent con¬ 
densation by suitable cooling. The coefficient of utilisation was 
84% for the metal and 37% for the gas. W. G. 

26—2 
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Physico-chemical Analysis of Zirconium Oxychlorides and 
Zirconium Oxide Sols. Mona Adolf and Wolfgang Pauli 
(Kolloid Zeitsch., 1921, 29, 173—184; cf. A., 1917, ii, 563).—The 
complex ionisation of zirconium oxychloride has been examined 
from experimental data on the hydrogen- and chlorine-ion con¬ 
centrations, the total zirconium and chlorine concentrations of the 
solution, the electrical conductivity at 25®, the depression of the 
freezing point, and the electric migration. The solutions used were 
made in cold water and kept for ten days before use. The ionisation 
occurs according to the scheme (i) ZrAn4+4H20 ^ Zr(OH) 4 + 
4HAn, (ii) ^ ZrAn4,ZrAn2**+2An', (iii) 2ZrAn4 ZrAiig" 

+ZrAn 2 **(An—an univalent anion). The results show that the 
ratio between the zirconium hydroxide formed and the un¬ 
hydrolysed oxychloride is simple and can be expressed in different 
concentrations by the figures 1:1, 3:4, 2:3, and 1:2. A com¬ 
parison of the hydrolysis with a normal hydrolysis shows that an 
astonishingly large amount of zirconium hydroxide is formed and 
a very high degree of hydrolysis is attained. The hydrolysis is 
not only abnormal in respect of its high value, but also in its 
connexion with the concentration of the hydrochloric acid. It does 
not increase with successive dilution, but fluctuates irregularly. 
It fluctuates between 35% and 49% for a dilution of 500 times. 
This behaviour is attributed to the formation of complexes, of the 
t 3 rpe ir;Zr(OH).,yZrOCl 2 , which react with the hydrochloric acid 
and form highly complex acids of the types Zr(OH) 4 Cl 2 H 2 and 
Zr(OH) 2 Cl 4 H 2 . Curves representing the change in concentration 
of the hydrogen and chlorine ions respectively present an unique 
phenomenon, inasmuch as they intersect three times with changing 
concentration. The points of intersection lie approximately at 
NNjS, and 3N/S, Transport measurements show that the 
nature of the ion containing zirconium changes in the regions 
between the intersections of the curves. Tables of the complexes 
present and the ions to which they give rise are included in the 
paper. Zirconium oxide sols, produced by the dialysis of solutions 
of the oxychloride, have been examined. The sols are coagulated 
by electrol 3 d)es only in concentrated solutions (N/4c and above). 
Two of the sols have been investigated and shown to have the 
composition (a) 5Zr(OH)4,ZrOCl2, and (6), 7Zr(OH)4,ZrOCl2. 


Mlneralogieal Chemistry. 


Crystal Structure of Alabandite (MnS). Ralph W. G. 
Wyckoff (Amer. J. Sci., 1921, [v], 2, 239—249).—The various 
possible space-groups suggested by the measurements of the X-ray 
reflections from a cube-face and also from the powdered mineral 
are discussed. The arrangement of the atoms (with either four 
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or thirty-two ohemioal molecules to the unit cell) is either that of 
the ** rock-salt type ” or a grouping (tetrahedral or tetartohedral) 
very close to this. L. J. S. 

Dolomite from Bum, Switzerland. Paul Kolleb {Jahrb. 
Min., 1918, Beil.-Bd. 42, 467—498).—detailed crystallographic 
description is given of the colourless water-clear crystals from the 
saccharoidal dolomite-rock. Crystals of another type from the 
same occurrence are transparent with a pale yellowish tinge; these 
have refractive indices w==l*6799, €=1*6013 (Na), and gave analyses 
I and II by P. Pooth. 

CaOOs. MgCOa. FeCOg. Sp. gr. 

I 53-38 46-45 0-13 2-882 

II 53-19 46-52 0-09 — 

Itl 52-35 46-02 1-79 2-887 

Both these analyses show a slight excess of magnesia over that 
required by normal dolomite, I corresponding to SlCaCOgjSSMgCOg 
and II to 26CaC03,27MgC03. Corresponding with the low per¬ 
centage of iron, the refractive indices are lower than any previously 
determined for dolomite. Analysis III is of dolomite from Soaleglia, 
Disentis, corresponding with FeC03,36CaC03,37MgC03. Etching 
experiments were made on cleavage flakes with sulphuric, nitric, 
hydrochloric, acetic, and formjc acids, each of which produces 
different forms of etch-figures. Different forms of etch-figures 
are also produced by the same acid when of different concentrations. 
The material of analyses I and II yielded the same type of etch- 
figures, but the more ferruginous dolomite is rather more readily 
attacked. L. J. S. 

Lazulite from Graves Mountain, Georgia. Thomas L. 
Watson (J. Washington Acad Sci., 1921, 11, 386—391).—^Analysis, 
by J. W. Watson, of material from this well-known locality for 
lazulite gave : 

PgOg. AljOg. FeO. MgO, CaO. HgO. SiOg. Total. Sp. gr. 

38-25 33-92 3-99 9-08 3-12 5-83 6-05 100-24 2-958 

Deducting silica as quartz, this gives the usual formula 
(Fe,Mg,Ca)0,Al203,P206,H20. The calcium is, however, higher 

than previously recorded for the mineral, and this variety is there¬ 
fore distinguished as calcium lazulite. Other occurrences of 
lazulite in the United States are noted. L. J. S. 

Cometite from Bwana Mkubwa, Northern Rhodesia. 

A. Hutchinson and A. M. Macgbegob (Min. Mag, 1921, 19, 
225—232).—^The mineral occurs as a thin, crystalline crust of a 
fine peacock-blue colour on sandstone and shale. The minute 
crystals are orthorhombic with the forms w(llO), d(102), r(221); 
a:b: c=0-9856 :1 : 0-7591, Optic axial plane (001), acute negative 
bisectrix perpendicular to (100). d 4-10, H 4—5. Analysis gave : 

CuO. FejOj. P1O5. HgO.* Insol. Total 

67-28 0-53 18-83 8'24 403 9891 

* Loss at 190®, 0-18; loss on ignition 8-77%. 


26* 
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This giT^ the formula 20 u 8 (PO 4 ) 2 , 7 Cu(OH)j or perhaj^s 
Cu«(P 04 ) 2 , 8 CIu( 0 H) 2 . The mineral agrees in its crystallographic 
and optical characters with cornetite from Katanga (A., 1920, ii, 
441) and differs only in not containing cobalt replacing co£p^. 

Jurupaitei a New Mineral. Abthub. S. Eakle {Amer. Min.y 
1921,6,107—109).—^This is another of the several hydrated calcium 
silicates described from the metamorphic limestone at Crestmore, 
California (A., 1919, ii, 113). It resembles pectoUte in appearance, 
and occurs in the blue calcite as compact spheres of soft, silky, 
radiating fibres. The oblique optical extinction suggests mono¬ 
clinic symmetry. The mineral fuses readily to a clear white glass, 
and is easily soluble in dilute hydrochloric acid without gelatinisa- 
tion. It gives no colour with phenolphthalein. The .mean of two 
analyses is: 

SiOg. CaO. MgO. HgO. Total. Sp. gr. 


This gives the ratios 2 (Ca,Mg) 0 , 2 Si 02 ,H 20 . The loss of water at 
120 ® is less than 1 % and all is not expelled over the bunsen fiame. 
The formula is therefore written H 2 (Ca,Mg) 2 Si 207 , being like crest- 
moreite and riversideite a derivative of orthosilicic acid. Plazolite 
(A., 1921, ii, 270) from this locality shows several points of similarity 
to calcium-garnet. L. J. S. 

The Cerium Minerals of Bastnas, Sweden. Peb Geueb 
(Sveriges Oeoh VvderBdIcningy 1921, Arbok^ 14 (for 1920), No. 6 , 
1—^24).—Cerite, the mineral in which cerium was discovered, is 
known only from this locality. A detailed description is given 
of the mode of occurrence of the cerium ore. Examined in thin 
sections under the microscope, it is seen to consist of a fine grained 
aggregate of the cerium minerals cerite, bastn^site, tornebohmite, 
orthite, fiuocerite, and lanthanite, the optical characters of each 
of which are given. A new estimation of water in the orthite 
(d 4*20) gave 1‘62. Introducing this value in Cleve’s analysis 
(1863) the ratios HgO: RO: R 0 O 3 : SiOg become 1: 4*29 : 2-61 : 5*93, 
which is a closer approach to tne epidote formula. The new mineral 
tdmebohmite was detected in the micro-sections as pale green grains 
{d 4*94) differing in optical characters from the associated cerite. 
Analvsis by R. INLluzelius gave (also chalcopyrite 0*96, molybdenite 
not aet., insoluble 0*96) : 

^iOg. GcgOg. (La,Di)gOt. AlgOg. FeO. MnO. MgO. CaO. F. Ign. Total. 
22*05 27*52 34*85 8*55 1*91 0*05 0*49 0*23 0*29 1*70 99*55 

Calculating RO as I^Og, these results give a formula, R 2 (R 0 H)(Si 04 ) 2 , 
analogous to those of andalusite and topaz. The mineral is, how¬ 
ever, more closely allied to cerite, from which it differs chemically 
in containing more aluminium and less calcium. L. J. S. 

MonticeUite Crystals from a Steel-works Mixer Slag. 
A. F. Haujmond, with analysis by J. H. Whitelby {Min. Mag., 
1921, 19, 193—196).—^The pale-brown, transparent crystals are 
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orthorhombic with the forms 6(010), m(llO), and fc(021 ); a:b : c=a 
0*4382 : 1 :0-5779. The optic axial plane is parallel to (001) and 
the acute negative bisectrix perpendicular to (010); a 1*663, 
p 1*674, y 1*680 ; 2F 74J®, d 3*20. Analysis shows the presence of 
16*5 mol.% of true olivine in solid solution with the monticeUite 
Ca(Mg,Fe,Mn)Si 04 , which is in accord with the variation in the 
physical characters from those of pure monticeUite. 

SiOj. TiOg. AljOg. FegO,. FeO. MnO. MgO. CaO. PgOg. OaS. Total. 
34*80 0*24 0*27 trace 4*11 13*39 17*65 28*46 0*905 0*056 99*87 

L. J. S. 

Chemical Constitution of Zeolites. 6. Tschebmax {Sitz- 
ungaber, Akad, Wiss. Wien, 1917,126, 541—606, 1918,127, 177— 
289; from Jahrb. Min., 1921, ii. Ref. 150—153).—Twenty-one 
new analyses are given of various zeolites. In all cases the ratio 
A1: Ca(Sr,Ba)-fNa 2 (K 2 ) is 2:1. Omitting oxygen, all zeolites 
may be represented by the formulse SipAl 2 CaH 2 y and SigAlgNagBLf,, 
where x and z range from 2 to 10, and y and v from 2 to 9. Or 
again, neglecting hydrogen, they all contain a group Si 2 Al 2 Ca 03 
or Si2Al2Na20Q. This group is regarded as a nucleus (‘^Kern ”) 
and represented as Kc or Kn respectively (also Kb and Ka for the 
corresponding barium and strontium nuclei). The various zeolites 
are regarded as compounds of pne or other of these nuclei with a 
silicic acid, combined water, and water of crystalhsation. The 
silicic acid and water of hydration are supposed to form a network 
enclosing the nuclei. Such a structure is regarded as offering an 
explanation of the variation of the optical characters of the zeohtes 
with loss or gain of water, the various adsorption phenomena, and 
the ease with which the bases may be replaced. The following is 
a summary of the different groups ; 

A. Orthosilicates in combination with SiH 4 and H 2 O : Natrolite, 
SiH 4 Z 7 i=Si 3 Al 2 Na 2 H 40 i 2 . Scolecite, 

Mesolite, a double salt of these two in the ratio 1 : 2 . Echngtonite, 
SiH4E^60Ho,aq == Si 3 Al 2 BaHgOi 4 . Gismondine, H 20 irc 02 H 4 ,aq =5 
Si 2 Al 2 ®®'®^ 8 ^i 2 > ^ place of HgO. Laumontite, 

SiH4ircSiH2==Si4Al2CaH80i3. Thomsonite, a double salt of the 
compounds H20^9i0H2,aq and H20 j?c 0H2 in the ratio 1:3; also 
in the latter SiH 4 in place of H 2 O. 

B. Disilicates combined with polysihcic acids and H 2 O : Analcite, 

Si 2 H 4 f = Si 4 Al 2 ^a 2 H 40 i 2 > also with Si 4 H 8 , 8 ^ 114 , or HjO in place 
of Si^ 4 . Faujasite, Si 4 H 8 itc 02 H 4 , 4 aq, also with Si 2 H 4 . Chabazite, 
Si 2 H 4 Ejc 02 H 4 , 2 aq=Si 4 Al 2 CaHi 20 , 8 » also with Si^Hg, SijHg, or 8 ^ 4 . 
Gmelinite with Kn in place of Ac. Levynite like ohabazite with 
Sigllg and SiHo. Stilbite, Si 4 H 3 ArcOH 2 , 2 aq=Si 4 Al 2 CaHi^ 4028 , also 
with SiJELj^ 2 » Si 2 H 4 . Harmotome with Kb instead of Kc, 

Phillipsite like stilbite but with Si 2 H 4 , SigHg, SiH 4 , SiHg. Heuland- 
ite, Si 4 lL£c 02 H 4 ,aq===Si 4 ALCaH 4 Q 02 i 9 also with SiJiQ, SigHg, or 
Si 2 H 4 . Brewsterite with Ks in place of Kc. Mordenite like 
heulandite with SigHg. L. J. 8. 

Ferroauthophyllite from Idaho. Earl V. Shannon {Proc 
U.8. Nat. Museum, 1921, 59, 397—401).—^A greyish-green, asbesti- 

26*—2 
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form mineral intergrown with galena occurs in the Tamarack-Custer 
mine near Gem in the Coeur d’Alene district. It is orthorhombic 
with optically positive elongation, a=l‘668, 7=1*686; d 3*24. It 
is insoluble in acids, and fuses to a black, magnetic glass. Analysis 
gave: 

SiO,. AljO,. FejO,. PeO. MnO. CaO. MgO. H,O(<110°). H,O(^110°). Total. 
49-30 1-30 2-16 30-60 3-48 10-73 0-66 0-18 2 13 100-43 

Deducting ferric oxide and alumina as gedrite (R 0 ,R 203 ,Si 02 ), 
this gives the metasiUcate formula (Fe,Ca,H 2 >Mn)C),Si 02 , but only 
when the water, which is expelled at a high temperature, is taken 
into account. Being the iron end-member of the anthophyllite 
series the name ferroanthophyllite is applied [cf. iron-anthophyllite, 
A., 1919, ii, 165]; similarly, the magnesium end-member of this 
series may be called magnesioanthophyllite. L. J. S. 

A New Type of Mineral Water: Nitrated Waters. 

Charles Lefiebre {CompL rend., 1921,173,783—786).—^A mineral 
water found at Ericeira in Portugal, obtained from a well 15 metres 
deep and 50 metres from the sea, contained 0-686 gram of nitrates, 
expressed as sodium and calcium nitrates, per litre, equivalent 
to 18-8% of the total mineral salts. Their origins are considered to 
be due to biochemical and hydrological phenomena. W. G. 


Analytical Chemistry. 


Apparatus for Technical Gas Analysis. G. Andoyer {Ann. 
Chim. anal., 1921, 3, 293—294).—^The apparatus consists of a 
measuring burette provided with a water-jacket; the bottom of 
the burette is connected with a levelling reservoir, whilst the top 
is fitted with a three-way tap. The absorption pipettes are con¬ 
nected, in turn, with the stem of the tap and thence with the 
burette; the other branch of the three-way tap carries a small 
funnel by which water may be introduced for washing out reagents. 

W. P. S. 

Atmospheric Corrections for the Harcourt Standard 
Pentane Lamp. E. B. Rosa, E. C. Crittenden, and A. H. Taylor 
{J. Opt. Soc. Amer., 1921, 5, [v], 444—452).—^A review of results 
obtained for the factor correcting the candle-power of the Harcourt 
10-candle pentane lamp for variations of humidity of the atmo¬ 
sphere. The mean correcting factor determined at the National 
Physical Laboratory is 0-645, whilst the result obtained at the 
Bureau of Standards is 0-567, the factor in each case representing 
the percentage decrease in candle-power due to an increase of 
1 litre of water vapour per cub. metre of air. The discrepancy in 
the two values is traced to a difierence of atmospheric temperature 
in the two oases, and it is shown that the experimental values are 
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brought into agreement by using two factors, nwiely, a factor 
0*62% decrease in candle-power per litre of water vapour per cub, 
metre of air (in the absence of any temperature difference) and a 
factor 0*08% decrease per degree rise of temperature. The factor 
0*62% agrees with the recently determined value found at the 
Bureau of Standards and is in agreement with results obtained 
recently by Takatsu and Tanaka in Japan. It is suggested that 
15^ should be taken as the normal atmospheric temperature for 
calculation of the candle-power of the lamp. J. S. G. T. 

Device for Filling Burettes. G. Bbuhns (Chem. ZeiL, 
1921, 45, 1004).—^The lower end of a burette, without a tap, 
is connected with a short vertical length of glass tube carrying 
a side tube; this side tube is bent downwards and provided with a 
jet and spring clip. The end of the vertical tube is connected by 
a rubber tube with a piece of glass tube which reaches to the bottom 
of the reservoir containing the reagent solutioii. The burette is 
filled by opening a spring clip on the latter piece of rubber tube 
and applying suction to the top of the burette. W. P. S. 

Colorimetric Method of Estimating Hydrogen-ion Con¬ 
centration. Some Applications in the Analyticcd Laboratory. 

Nobman Evers (Analyaty 1921, 46, 393—400).—^The colorimetric 
method is described in detail;, the method depends on the fact 
that with different indicators the colour change extends over a 
characteristic zone of hydrogen-ion concentration. The method 
may be used with clear or turbid liquids free from colour, for 
coloured liquids, and is useful for ascertaining the reaction of such 
substances as sodium salicylate, morphine hydrochloride, calcium 
chloride, potassium iodide, etc. W. P. S. 

Methyl-orange as an Indicator in the Presence of Indigo 
Carmine. Frank X, Moebk {Amer. J. Pharm., 1921, 93, 

679; cf. A., 1907, ii, 910),—^The sensitiveness of methyl-orange, 
particularly in slightly coloured solutions, may be increased by wie 
addition of indigo-carmine; 1 gram of methyl-orange and 2 to 4 
^ams of indigo-carmine per litre of water is a suitable concentration 
tor the indicator solution. W. P. S. 

A Simple Method for the Preparation of Sodium Hydroxide 
Solution free from Carbonate. I. M. Kolthoff {Pharm, 
Weekblad, 1921, 58, 1413—1417).—^Commercial sodium hydro:ride 
is dissolved in water to form an approximately normal solution. 
To each litre 50 c.c. of milk of lime is added; after well shaking, the 
solid is allowed to settle and the caustic solution decanted off with 
the usual precautions. The solution is titrated and diluted to 
0*1 ; it is quite free from carbonate, and contains only 1 —2 mg. 

of calcium per litre, which has no influence in analytical determin¬ 
ations. S. I. L. 

Direct Estimation of Water in Mixed Sulphuric and Nitric 
Acids. E. Bbbl and W. von Boltenstebn {Zeitsch. angew. 
Chem., 1921, 34, 526—628).— calorimeter for determining the 
heat of dilution of the sample consists of a vacuum-lined vessel 
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40 mm. in diameter and 300 mm. high. It is fitted with an agitator 
consisting of two blades of sheet glass or aluminium connected 
together and worked by two rods, and with a thermometer graduated 
to 1/10 of a degree. Two hundred c.c. of distilled water are placed 
in the calorimeter, 20 c.c. of mixed acid added through a fine glass 
tube dipping below the surface of the water, and the conrected 
rise of temperature obtained as with the Mehler bomb calorimeter. 
The water content of the acid is read off from a curve prepared by 
a series of tests of different dilutions of an acid of known com¬ 
position. Different ratios between the two acids correspond with 
different curves. An increase of 1% in the NgOg content of the 
acid was also found to give a water figure 1% too high. 
Organic matter is without effect, and for varying dilutions of a 
mixture of constant composition determinations can be rapidly 
made to an accuracy of 0*06—0*06% HgO. C. I. 

A New Process for the Estimation of Fluorine in the Cold. 

Travers (GompL rend., 1921,173, 836—838).—^The fluorine is fimt 
converted by suitable means into alkaU fluoride. To the fluoride 
solution, generally alkaline, a known amount of silica, as potassium 
silicate, is added. Usually twice the theoretical amount of silica 
required to convert the fluorine to potassium silicofluoride is 
sufficient. The liquid is then neutralised with hydrochloric acid, 
using methyl-orange as an indicator, and an excess of acid, about 
2 c.c., is added. Solid potassium chloride is added until the solution 
contains 20% of it. The precipitate is filtered off, washed free 
from acid with 20% potassium chloride and titrated with iV/S- 
potassium hydroxide as previously described in the estimation 
of silica (this vol., ii, 710). One c.c. of /6-potassium hydroxide is 
equivalent to 0*0057 gram of fluorine. W. G. 

Estimation of Small Quantities of Fluorine in Natural 
Products by Means of Hempel and Scheffler’s Gasometric 
Method. H. Sertz {Zeitsch. anal. Chem., 1921, 60, 321—330).— 
The method described by Hempel and Scheffler (A., 1899, ii, 380) 
is suitable for the estimation of the small quantities of fluorine 
occurring in certain vegetable substances; when the ash of the 
latter contains much carbonate or chloride, a preliminary treatment 
with 10% acetic acid is recommended. W. P. S. 

Some Notes on the Estimation of Sulphur and Chlorine by 
the Lamp Method. S. Bowmak (*7. Inst. Petroleum Tech., 1921, 
7, 334—338).—In estimating sulphur in petroleum products by this 
method a certain amount of sulphur is always absorbed by the 
wick. A method of eliminating this source of error is described. 
[See further J, Soc, Chem. Ind., 1921, Dec.] L. A. C. 

Estimation of Sulphate-, Chloride-, and Carbonate-ions in 
Soda-Lime-Glass. Masao Ikawa (J. Chem. 8oc. Japan), 1921, 
42, 768—786).—The sulphate and chloride radicles are precipitated 
as barium sulphate and silver chloride respectively, from the clear 
solution, obtained by warming on a water-bath the finely-powdered 
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glass with three times its weight of pure ammonium hydro^ flumrids 
in presence of acid with constant stirring. The sulphur in the glass 
is estimated by oxidation with bromine water in the course of the 
decomposition of a sample with ammonium hydrogen fluoride^ 
followed by precipitation as barium sulphate, the amount of sulphur 
being calculated from the difference between this and the estima¬ 
tion of the sulphate. For the determination of the carbonate, 
the sample is decomposed with 30% solution of the fluoride in a 
lead flask, and the carbon dioxide produced absorbed in soda- 
lime as in the Presenius-Classen method. 

Finely powdered glass absorbs 0*1260% of carbon dioxide by 
exposure to the air for eight months, but the absorption during the 
preparation of the sample for analysis is negligible. 

Pure ammonium hydrogen fluoride is prepared by passing 
silicon fluoride into water and treating the ‘hydrofluorosilicic 
acid formed with excess of ammonia. The solution is filtered and 
concentrated in a platinum dish; ammonium ^tiydrogen fluoride 
crystallises on cooling; it is further purified by sublimation. 
A 30% solution of ammonium hydrogen fluoride is not decomposed 
by heating at 90®, but in more concentrated solutions decomposition 
occurs, a 50% solution evolving hydrogen fluoride, ammonia, and 
anunonium fluoride at that temperature. K. K. 

Rapid Process for Estimating Phosphoric Acid. H. Copaux 
(Gompt. rend,^ 1921, 173, 656—658).—The method is based on 
the fact that when phosphoric acid in the presence of another acid, 
such as sulphuric or hydrochloric acid, is shaken with ether and 
an alkali molybdate the phosphomolybdic acid formed unites 
with ether and water to give a dense yellow liquid which is not 
miscible with water. The estimation is conducted in a specially 
designed graduated tube, which is described. Into the tube is run 
10 c.c. of the phosphate solution, 10 c.c. of 20% sulphuric acid, 
and sufficient ether to give a layer of 3—4 mm., and the contents 
are mixed. To the mixture is added in five or six portions 15 c.c. 
of a solution of sodium molybdate containing 100 grams of molybdic 
anhydride per litre, the mixture being shaken after each addition. 
The tube is then spun in a centrifuge and when the separation of 
the three liquid phases is complete, the volume of the dense yellow 
liquid is read. The tube having been previously calibrated against 
a standard solution of a phosphate, the percentage of phosphoric 
anhydride in the solution under examination can at once be deter¬ 
mined. If the solution contains citric acid or citrates, these 
must be removed by preliminary evaporation and ignition. 

W. G. 

Estimatiozi of Phosphates in Waters. Daniel Flobentin 
(Ann, CMm. anal,, 1921, 3, 296—^296).—^The colorimetric method 
described depends on the production of a blue colour when a dilute 
phosphoric acid solution is treated with ammonium molybdate 
in sulphuric acid solution and a small quantity of stannous chloride* 
Ten c.c. of the water to be tested are treated with two or three 
drops of molybdate reagent (100 c.c. of 10% ammonium molybdate 
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solution mixed with 300 o.o. of 60% sulphuric acid) and one drop 
of stannous chloride solution ( 0*1 gram of tin dissolved in 2 c.c. 
of hydrochloric acid and diluted to 10 c.c.). As little ^ 0*01 mg. 
of P 2 O 5 per litre yields a distinct blue coloration, the intensity of 
whicn reaches a maximum in ten minutes. Comparison with the* 
colorations given by known amounts of phosphoric acid rives the 
quantity of the latter present in the test solution. W. F. S. 

Detection of Pj^ophosphoric Acid in the Presence of 
Orthophosphoric Acid and Metaphosphoric Acid. D. 

Balabeff {Zeitsch, anal, Chem., 1921, 60, 385—392).—^To detect 
pyrophosphoric acid in the presence of orihophosphoric acid, the 
solution containing the two acids is rendered slightly alkaline 
towards phenolphthalein, treated with a few drops of 5% copper 
sulphate solution and dilute acetic acid is added until the pre¬ 
cipitate is just dissolved; a minute crystal of copper pyrophosphate 
is then introduced. A precipitate of copper pyrophosphate forms 
gradually. Another portion of the neutralised solution may be 
treated with silver nitrate and acetic acid; the latter dissolves 
the yellow silver orthophosphate, whilst the white pyrophosphate 
remains insoluble. If metaphosphoric acid is also present, the 
precipitate obtained with copper or silver salts must be further 
examined, since certain forms of metaphosphoric acid yield pre¬ 
cipitates resembling those given by pj^^ophosphate. For this 
purpose, the precipitate is dissolved in nitric acid, the solution 
neutralised, then acidified with acetic acid, and tested with albumin 
solution for the presence of metaphosphoric acid. The reaction 
described by Berthelot and Andre (A., 1897, ii, 168, 283) is untrust¬ 
worthy in the presence of metaphosphoric acid. W. P. S, 

Detection of some Metals and of Arsenic in Plant and 
Human Organs. A. Keilholz {Pharm, WeeJcblad, 1921, 58, 
1482—1495).—The methods available for the detection of minute 
quantities of arsenic, copper, manganese, zinc, aluminium, and 
lithium have been examined, and a scheme has been drawn up 
and applied to the examination of the organs of the human body 
and of plants for these elements. The organic matter is destroyed 
by means of sulphuric and nitric acids, these are removed in the usual 
manner, and the residue is taken up in water. 

Forty per cent, of the solution is examined for arsenic, 20% for 
lithium, and the remainder for copper, manganese, and zinc, which 
are removed in succession, the solution being finally examined for 
aluminium. 

The Bloemendal modification of Marsh’s apparatus was selected 
for the arsenic examination, the mirrors obtained being dissolved 
in excess of chromic acid, the excess being titrated with iodine. 
The arsenic in the mirror can also be determined hy Bamberg’s 
method, which depends on the reaction As+ 6 I-f 4 H 20 =H 3 As 04 + 
5HI; this is more suitable for exact determination of very small 
quantities, but requires a mechanical shaking apparatus. In the 
examination of urine it was found that organic arsenic compounds, 
such as cacodyl derivatives, are not destroyed by the ordinary 
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acid combustion; the permanganate method gives accurate results 
in these cases. 

Copper is best determined electrolytically, using a platinum 
cath(^e in a platinum crucible, which serves as anode, a potential 
difference of 2 volts, and a current of 4—8 milliamperes. At 60— 
70®, two to four hours are required. The anode is weighed on a 
Kuhhnann balance. Zinc and manganese do not interfere. 

Manganese can be determined colorimetrically by Marshairs 
method (A., 1901, ii, 350) or electrolytically precipitated as per¬ 
oxide. Zinc is best determined electrolytically in acetic acid 
solution in the cold. Aluminium is estimated colorimetrically 
with alizarin (Atack, A., 1916, ii, 842) and lithium spectroscopically. 

Application of the methods worked out showed arsenic to be 
present sometimes in the liver, generally in urine, and in all the 
plants examined; copper and zinc generally in ‘the liver, and in 
some plants; manganese in the Uver, brains, and blood, and in 
some plants; aluminium was not found in bs^an organs, but 
lithium was present in nearly every organ examined, and in all 
the plants. Tabulated results are given in milligrams of each 
element per kilogram of material examined. S. I. L. 

New Type of Combustion Bomb made of Krupp’s l^ecial 
Steel. W. A. Roth, R. Macheleidt, and Irmg. Wilms {Zeitsch. 
angew, Chem,, 1921, 34, 537—998).—^A new calorimeter combustion 
bomb designed to replace the usual type with platinised or enamelled 
interior is constructed of Krupp’s special acid-resisting “ 
steel (20—23% Cr, 6—9% Ni, 0*1—0-3% C). The bomb, which is 
made of either the ‘‘ Langbeinor “ i&oeker type, is provided 
with a quartz or porcelain dish in which the substance to be burnt 
is placed. This is suspended in the interior of the bomb, from two 
hooks in the electric leads. The insulated lead is a rod of the 
chrome nickel steel, and the other is a tube serving for the admission 
of oxygen and the egress of the gases from the combustion, and is 
made of silver, since a small bent tube cannot yet be constructed 
out of the steel alloy. The bomb can be used for the combustion of 
all ordinary organic substances, including nitro-compounds, but 
it is not available for substances containing halogens or a high 
percentage of sulphur, the alloy not being resistant to nascent 
sulphuric or halogen acids. Normally, with the former category of 
organic compounds, including coals with 5—7% of sulphur, only 
about 0*2 mg. of iron is dissolved, and no nickel. This would 
generate approximately 0*2 cal. With the latter class of sub¬ 
stances several mg. of both iron and nickel are dissolved from 
the surface of the metal. The susceptibility to attack, however, 
appears to grow less with use, and substances with a conmaratively 
high sulphur content can then be successfully burnt. G. F. M. 

The Determination of the Degree of Oxidation of Coals. 

Georges Charpy and Gaston Dbcorps {Compt. rend,, 1921, 173, 
807—811).—The oxidation of coal may take place in two wa 3 rs. 
In the first, there is direct fixation of oxygen with a resulting 
increase in total weight and volatile matter. In the second, there 
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is simple oiidation with formation of carbon dioxide and water and 
a consequent diminution in total weight and a slight decrease in the 
percentage of volatile matter. The first reaction is the more im¬ 
portant at low temperatures. The method proposed for determining 
the degree of oxidation of a sample of coal consists in powdering 
and sifting the coal and heating a known weight of it with 50% 
sodium hydroxide solution at 100® for two hours, using 10 c.c. of 
the solution for each gram of coal. The resulting liquid is diluted 
and filtered, the filtrate being acidified with sulphuric acid and 
made up to a known volume. To an aliquot portion an excess of 
standard potassium permanganate solution is added and the 
mixture is left at the ordinary temperature for two hours, 
after which the excess of permanganate is titrated back. In this 
way is determined the oxidation index, that is the number of grams 
of oxygen necessary to oxidise the organic matter dissolved by the 
sodium hydroxide from one kilo, of coal. Coals required to produce 
a resistant coke should, as a rule, have an oxidation index not 
exceeding 2. Curves are given showing the variation with time of 
the oxidation index and total weight of two samples of coal kept 
at 160®. W. G. 

Apparatus for the Estimation of Carbon Dioxide (in 
Carbonates). Wilhelm Kohen {Ohem. Zeit,, 1921, 45, 1027).— 
The apparatus consists of a small reaction flask provided with a 
tapped funnel for the introduction of the acid; the neck of the flask 
is fitted with a small reflux condenser of the ball type, and this is 
connected with a sulphuric acid bulb and a potash bulb. The 
contents of the flask may be boiled to expel the last traces of carbon 
dioxide, the condenser and sulphuric acid bulb preventing any 
water vapour entering the potash bulb. W. P. S. 

A New Method of Estimating Silica. Tbavebs {Compt, 
rend., 1921, 173, 714—717).—The silica is first converted into an 
alkali silicate and to it, in solution in a silver dish, is added at 
least 1 gram of potassium fluoride for every 0*15 gram of silica. 
Hydrochloric acid is added until the liquid is just neutral, and then 
a further 2 c.c. are added, and finally 7—10 grams of potassium 
chloride for every 50 c.c. of liquid. The precipitated potassium 
silicofluoride is collected on a hardened filter in an ebonite funnel 
and washed with a 20% solution of potassium chloride until free 
from acid. The wet precipitate is suspended in boiling water and 
titrated with ^/6-potassium hydroxide, free from carbonate, 
using phenolphthalein as indicator. One c.c. of the alkali corre¬ 
sponds with 0*005 gram of silica. Details are given for the applica¬ 
tion of the method to the estimation of traces of silica in alkali 
hydroxides and salts, to the analysis of quartz and silicates, and to 
the estimation of silica in the presence of fluorine and aluminium. 

W. G. 

Gravimetric Estimation of Potassium by the Cobalt 
Method. A. VObtheim {Rec. trav, chim., 1921, 40, 593—699).— 
A study of the conditions under which a precipitate of constant 
composition is given by potassium compounds with a cobalt salt 
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and sodium nitrite. Such a precipitate, apart from variations in 
water content, can be obtained: these variations are eliminated 
by drying at 110® to constant weight. The method is thus rendered 
of use for* direct estimation. H. J. E. 

Estimation of Potassium in Soils and Fertilisers. Habald 
R. Chbistbnsbn and Niels Feilbebo (Landw. Ver8uchs,-8tat., 
1921, 97, 27—56).—The cobaltinitrite method of Mitscherlich 
(A., 1912, ii, 204, 996) is modified, whereby 5 c.c. of saturated sodium 
chloride solution are added together with the precipitating reagent, 
thereby ensuring more complete precipitation. The method is applic¬ 
able to the estimation of potassium in fertilisers and soil extracts. 
[See further J. Soc. Chem, Ind., 1921, 820a.] G. W. R. 

The Acidimetric Estimation of Ammonium Salts with 
Formalin. I. M. Kolthoef {Pharm. Weehblady 1921, 58, 
1463—1469).—Formaldehyde reacts readily with ammonium salts 
. in aqueous solution, forming hexamethylenetettamine and setting 
free the acid originally combined with the ammonia. The pro¬ 
cedures of Gaillot (A., 1913, ii, 240) and of van Bers (A., 1917, ii, 
578) have been found unsatisfactory. Very accurate results are 
obtained by adding 5 c.c. of formalin (B.P., neutral to phenol- 
phthalein) to 25 c.c. of the solution (about 0*1 mol. per litre) of 
ammonium salt, and titrating the liberated acid after one minute 
with .N^/lO-sodium hydroxide solution. It is equally satisfactory 
to use excess of soda with the formalin, titrating the excess with acid 
after fifteen minutes. 

The sodium hydroxide must be free from carbonate, and the 
water used for the solutions free from carbon dioxide; phenol- 
phthalein is used as indicator. Small quantities of neutral salts 
do not interfere. The method is not suitable for the accurate 
estimation of formaldehyde. S. I. L. 

Chemical Analysis with Membrane Filters. II. Volu¬ 
metric Estimation of Zinc. Gebhabt Jandeb and Haks 
Caesab Stuhlmann {Zeiisch, anal. Chem., 1921. 60, 289—321; 
cf. A., 1919, ii, 520).—The collection and washing of zinc sulphide 
precipitates are facilitated by the use of membrane filters; the 
sulphide should be precipitated from an acetic acid solution contain¬ 
ing sodium acetate. Of volumetric methods for the estimation of 
zinc sulphide, Mann’s method (decomposition of the zinc sulphide 
with moist silver chloride and subsequent titration of the zinc 
chloride) and acidimetric methods are trustworthy. W. P. S. 

Sensitive Reaction for Copper. P. Falciola (Oiom. Chim. 
Ind. Ap^ic., 1921, 3, 354—355).—Cupric salts may be detected in 
solution even in 0-00001 .N^-concentration, by means of alkali 
thiocyanate solution mixed with cold saturated gallic acid solution, 
a decided turbidity being produced. The cupric solution should be 
neutral and free from silver, lead, and bismuth. Similar precipita¬ 
tion of copper occurs if the gallic acid in the reagent is replaced by 
tannic acid, catechol, or quinol, but not by resorcinol. [Cf. J, Soc. 
Chem. Ind., 1921, Dec.] T. H. P. 
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Rapid Electro-analsrsis of Brass. A. Lassibxjb and (Mmb) 
A. Lassibitr (Compt, rend., 1921, 173, 772—776).—The following 
details of working should be strictly adhered to. 0*5 Gram of brass 
in the form of thin foil is dissolved in 20 c.c. of sulphuric acid 
(60% by weight) and 1 c.c. of nitric acid {d 1*33), the Uquid being 
heated to boiling at first. When solution is complete, the liquid 
is diluted to 70 c.c. with water and electrolysed, using a current of 
4—5 amperes and rotating electrodes. The operation lasts forty 
minutes, during which the whole of the copper is deposited and the 
nitric acid is completely reduced. To the liquid, freed from copper 
and containing the rinsings of the electrodes, are added 26 c.c. of 
sodium hydroxide {d 1*33), 15 c.c. of glacial acetic acid, and 10 c.c. 
of a saturated solution of sodium fluoride in the order named. The 
liquid is cooled to the ordinary temperature and electrolysed, the 
zinc being deposited on a copper-coated cathode, using a current of 
4 amperes. In some cases, at the end of the first electrolysis a. 
slight deposition of zinc is noted. This zinc at once dissolves again 
when the current is stopped. W. G. 

The Separation of Aluminium from Glucinum. II. 

Hubert T. S. Britton (Analyst, 1921,46, 437—446; cf. this vol., ii, 
657).—^Aluminium cannot be separated from glucinum satisfactorily 
by means of ammonium carbonate in either hot or cold solutions, 
as not only does the precipitated aluminium hydroxide carry down 
considerable amoimts of glucina, but much alumina remains in the 
ammonium carbonate solution. Treatment of a solution of the 
two metals with ammonium sulphite jnelded, on boiling, a preci¬ 
pitate containing all the aluminium and much glucinum, although 
the latter alone gives no precipitate with the reagent. Separation 
by means of sodium hydrogen carbonate (Parsons and Barnes, 
A., 1907, ii, 62) yields satisfactory results if neither the glucinum nor 
aluminium in 100 c.c. of the solution saturated with sodium hydrogen 
carbonate exceeds 0*16 gram, and if the adsorption in both pre¬ 
cipitations id kept at a minimum by vigorous stirring. A. B. P. 

Reaction of Mang^anese, Iron, and Cobalt. D. Balareff 
(Zeitsch. anal. Chem., 1921, 60, 392—393).—The precipitate con¬ 
taining manganese and iron hydroxides is washed, dissolved in 
nitric acid, the solution boiled to oxidise ferrous salt, then neutralised 
with sodium hydroxide solution, treated with silver nitrate solution, 
and then rendered ammoniacal or acidified with acetic acid; in the 
presence of as little as 0*2 mg. of manganese per litre, a black 
precipitate is observed in the ammoniacal solution, or a yellowish- 
brown precipitate in the acetic acid solution. Cobalt and ferrous 
salts yield a similar reaction. W. P. S. 

Titrations witb Potassium Permanganate. Ant. Jilek 
(Chem. Listy, 1921, 15, 106—109, 138—140).—^Tbe titration of 
sodium oxalate, oxalic acid, ferrous ammonium sulphate, and 
electrolytic iron (prepared according either to Treadwell or CJassen) 
was studied. The results of these titrations agreed with each other 
more closely if the volumes of 0*l-N^-potassium permanganate used 



ANALYTIOAXi CHSMOSTBY. 


u. 718 


were approximately equal. Treadwell’s method did not require a 
control estimation. Standardisation against sodium oxalate, 
oxalic acid, and ferrous ammonium sulphate is very facile and 
accurate. Classen’s method was rapid and accmate, if the iron 
dissolved in sulphuric acid is titrated in the presence of platinum. 
Solutions of O’l^-ferrous sulphate, slightly acidified with sulphuric 
acid, and exposed to air, are practically unaffected after twenty-four 
to forty-eight hours. There is practically no danger of the oxidation 
of these solutions during their ^tration through paper or glass wool. 

Chemical Abstbaots. 

Volumetric Estimation of Mixtures of Permanganate, 
Dichromate, and Chromic Salts. Nitya Gopal Chattebji 
{Ghent, News, 1921, 123, 232—233).—The method depends on the 
fact that permanganate is converted into hydrated manganese 
dioxide by treatment with a solution containing manganese smphate 
and zinc sulphate, whilst dichromate is not affefted. Titration of 
a mixture of permanganate and dichromate with ferrous sulphate 
solution before and Ster such treatment gives a measure of the 
amounts of the two substances present. The estimation of chromium 
salts is based on their oxidation to dichromate by heating with 
hydrated manganese dioxide in dilute sulphuric acid solution. 

W. P. S. 

a« 

The lodometric Determination of Iron. I. M. Kolthopf 
{Pharm. Weekblad, 1921, 58, 1510—1622).—^The slowness of the 
reaction between ferric salts and iodides is found to be due to the 
hydrolysis of the former, resulting in the formation of colloidal 
ferric hydroxide. Strong acids accelerate the reaction, but not if 
present in excess, since complex ferric salts are formed. The reaction 
is very suitable for analytical work if the iron solution be about 
if/10, and the correction concentration of acid and iodide be 
obtained. For 25 c.c. of iron solution, about 2 c.c. of concentrated 
hydrochloric acid (25—^39%) and 1'6 ^ams of potassium iodide 
are required; after fifteen minutes, the iodine is titrated with 
thiosulphate. Sulphates and oxalates interfere; phosphates inter¬ 
fere o^y if the solution is not sufficiently aciffic. Even ferric 
solutions as dilute as 0*001 M can be accurately titrated in N /lO- 
hydrochloric acid solution if sufficient iodide (0*5 gram for 10 c.c. 
of iron solution) be used. S. I. L. 

The Different Methods of Attack of Ochreous Minerals. 

A. Raynaud {Bull. Soc. chim., 1921, [iv], 29, 905—910).—For the 
analysis of the ochres, 0*6 gram of the finely-powdered mineral, 
previously dried at 100—106°, is weighed into a platinum crucible, 
strongly ignited for a few minutes, and weighed again. The loss 
in weight is due to water of combination and traces of carbonate 
and organic matter.. To the residue 4—5 c.c. of dilute sulphuric 
acid and 8—10 c.c. of fuming hydrofluoric acid are added, and the 
mixture is evaporated to di^ess at a gentle heat, finally heated 
more strongly until fuming has ceased, and then ignited. The 
residue, which consists of oxides of iron and alumina, is weighed, 
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the loss in weight by the acid treatment being reckoned as silica. 
The residue is fused with potassium hydrogen sulphate, and after 
rapid cooling the fused mass is extracted with water, the iron 
reduced to the ferrous state, and estimated by titration with per¬ 
manganate. The percentage of aluminium oxide is got by difference 
from the mixed oxides. The process is rapid and gives results 
quite comparable with those obtained with more complicated 
methods. W. G. 

Application of Amalgams in Volumetric Analyses. II. 
Estimation of Vanadium and Uranium. Tamaki Nakazono 
(J. Chem. 8oc, Japan, 1921, 42, 761—768; cf. this vol., ii, 596).— 
Vanadium can be titrated with potassium permanganate either 
by reduction to (a) the bivalent state by shalmg with liquid zinc 
amalgam for three minutes in the absence of air in the manner 
previously described (Zoc. cit,), or (6) to the quadrivalent state by 
treatment with saturated silver sulphate solution, after shaking 
with zinc amalgam for three seconds only. 

‘ ;][Uranium is titrated with potassium permanganate after reduction 
to the quadrivalent state by shaking with zinc amalgam for thirty 
seconds in the presence of air. K. K. 

Estimation of Fermentation Glycerol. Karl Fleischer 
(Zeitach, anal, Chem,, 1921, 60, 330—338). —One himdred c.c. of 
the glycerol solution (obtained by the fermentation process) is 
distiUed under reduced pressure with superheated steam, the 
temperature of the distillation flask being raised gradually to 250°; 
the distillate is collected in a flask immersed in a water-bath at 70°. 
This receiving flask is provided with a reflux apparatus supplied with 
a current of water at 70°, and the top of the reflux apparatus is 
connected with an ordinary condenser, receiver, and pump. When 
glycerol ceases to collect in the flask, the steam supply is cut off, 
and the contents of the flask are heated at 100° under reduced 
pressure until practically all water has been removed; a small 
current of air is admitted to the flask through a capillary to aid in 
the removal of the water. The residue of glycerol in the flask is 
then weighed; its specific gravity is determined so that an allowance 
can be made for the small quantity of water still present. 

W. P. S. 

Sugar Calculations. J. F. Liverseege (Analyst, 1921, 46, 
446—450). —Equations are given for correcting the specific rotatory 
power of a sugar or mixture of sugars for temperature and con¬ 
centration and examples are given of the method of calculating 
the proportions of the various commercial sugars in solutions from 
the observed specific rotatory power before and after inversion, the 
value of K (that is, reduction expressed as dextrose and Issvidose) 
before and after fermentation, and the total organic solids. A table 
of constants and factors for the more important sugars is also given. 

A. K. P. 

Estimation of the Pentose Sugars. Herman Augustus Spoehr 
(Oa/megie Inst, Pvb,, 1919, No. 287, 36—-37).—^The hexose sugars 
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are fermented with baker’s yeast, and the alcohol and other products 
of fermentation are removed by distillation. The residual solution 
containing pentoses is then caused to react with hot Fehling solution, 
and the cuprous oxide obtained by reduction is estimated by an 
iodometric titration. The non-fermentable sugar must be recognised 
as pentose by the proper tests. Chemical Abstracts. 

The Quantitative Estimation of Dextrose and Lssvulose 
in a Solution. Hans Mubschhauser {Biochem, Zeitsch., 1921, 
118, 120—128).—^The optical rotation of the soli^iion, and the total 
reducing power on copper sulphate by Pfliiger’s method (Pfluger's 
Archiv, 1906, 114, 242) for dextrose are determined. Pfliiger’s 
table of reducing powers of dextrose in terms of cuprous oxide is 
used as the standard of reference for dextrose, and an analogous 
table is experimentally determined for Isevulose. Knowing the 
optical rotation of dextrose and laevulose separately, the content of 
dextrose and of laevulose is determined graphically or by simple 
calculation. H. K. 

Comparative Estimations of Lignin in Cellulose. E. 

Hbuser and Q. Wenzel (Papierfdbr,^ 1921, 19, 1177—1184).— 
The degree of accuracy of a number of methods for the estimation of 
lignin has been compared using a sample of unbleached, rasped 
MkscherUch sulphite-cellulose, which gave the qualitative reactions 
for lignin distinctly, with a tetdtl solid content of 91*5%, benzene- 
alcohol extract (resin and fat) 1*48%, and ash 0*85%. The estima¬ 
tion of lignin by Becker’s modification {Papierj^r., 1919, 17, 
1325) of Konig and Rump’s method {Zeitsch. Unters. Nahr. Oenuasm.i 
1914, 28, 184) using 72% sulphuric acid, gives too high results, 
owing to the separation on dilution of coUoidal products which 
contain no lignin, but are weighed as such. Too high results 
are also obtained by Konig and Becker’s modification {Papierjahr,, 
1919, 17, 565) of Krull’s method {Diss,, Danzig,, 1916, 19) using 
gaseous hydrogen chloride, and Kdnig and Rump’s method (loc, cit.) 
using dilute hydrochloric acid under pressure, owing to the in¬ 
complete saccharification of the cellulose. On the other hand, 
trustworthy determinations of lignin in cellulose are obtained by a 
modification of Willstatter and Zechmeister’s method (A., 1913, i, 
955), in which 1 gram of the sample is covered with 70 c.c. of 414% 
hydrochloric acid in a stoppered flask, frequently shaken during 
eighteen hours, diluted with ten times the volume of water, and 
boiled for ten minutes. F. M. R. 

Estimation of Lactic Acid in Blood. G. A. Harrop, jun. 
(Proc. Soc, ExpL Biol, Med,, 1920, 17, 126—133).—The method is 
based on Denigds’s observation that lactic acid is converted by con¬ 
centrated sulphuric acid into acetaldehyde, and can be estimated 
with phenols and morphine alkaloids. Five c.c. of blood or serum 
are heated for 4—5 minutes on a water-bath with 15 c.c. of acidifled 
copper sulphate solution, and excess of powdered calcium hydroxide 
is added to the cold liquid. After thirty minutes, it is filtered, and 
one part of the filtrate is added to four parts of concentrated sulph¬ 
uric acid while the mixtuie is being ^aken and cooled in water 
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at 0^. After being placed in a boiling-water bath for two minutes, 
it is again cooled to 0®, three drops of a 5% solution of guaiacol are 
added, and after keeping for twenty minutes the rose colour which 
has developed is compared with standards similarly prepared. 

Chemical Abstracts. 

A Modification of Aschman’s Method of Determining the 
Iodine Value. B. M. Maboosches and B. Bari; (Ghem. Uimchauy 
1921, 28, 229—232 and 245—^247).—The iodine monochloride 
solution is prepared as follows : 15 grams of potassium iodide are 
dissolved in 50 c.c. of water and chlorine is passed through until 
the iodine at first precipitated is completely redissolved. The 
solution is left for five hours, and is then decanted from the crystalline 
precipitate, which is washed, and the solution and washings are 
made up to 500 c.c. with water, the solution is even more stable 
than Wijs’s solution. 

0-5—0*1 Gram of the oil or fat (according to the iodine value 
expected) is taken and dissolved in 10 c.c. of carbon tetrachloride 
and 10 c.c. of the iodine monochloride solution are added. The 
mixture is shaken and it is essential that the shaking is repeated 
two or three times during the first half of the absorption period, 
which varies from two to four hours for fats, six hours for non-diying, 
eight hours for semi-drying, and twenty-four hours for drying oUs 
when only 60% excess of iodine is used. The time can be reduced 
by using a larger excess (75%) when six to eight hours are sufficient 
even for drying oils. The excess of iodine is titrated in the usual 
way. An iodine monochloride solution of haK the above concen¬ 
tration can be used equally well. The values obtained usually lie 
between the corresponding Hiibl and Wijs values. H. C. R. 

A Modified Babcock Method for Determining Fat in Butter. 

N. W. Hbpbxjrh {Cornell Univ. Agric, Exp, Sta.y Memoir 37, 669— 
690).—^The size of the bottle used in the Babcock cream test is 
modified to suit the fat estimation in butter. A 23 cm. bottle is 
used for 9 gram samples and a 15 cm. for 6 gram samples, the 
diameter of the graduated part of the neck being 9*07 and 9*04 mm. 
respectively for the two sizes. With the former, the semi-solid 
butter is covered with 9 c.c. of lukewarm water, and 17*6 c.c. of 
commercial sulphuric acid are added slowly and with vigorous 
shaking, followed by more water to bring the liquid to the graduation 
marks. After five minutes’ centrifuging, more water is added to 
bring the liquid again to the graduations. The bottle is again 
centrifuged for four minutes and placed in a water-bath at 52—54®, 
and the volume of fat is read off. Glymol may be used to flatten 
the meniscus. The results obtained compare favourably with those 
from chemical analyses. The accuracy is the same with both sizes 
of bottle, but the 23 cm. is more easily manipulated. A. G. P. 

The Estimation of Enols by Hieber’s Copper Acetate 
Method. W. Dieokmann (Ber., 1921, 54, [B], 2251—^2254; 
ef. Hieber, this voL, ii, 466).—^Hieber’s method for the estimation of 
enols is not valid, since it depends on the assumption that the com- 
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plex copper salts of the latter are not affected under the experi¬ 
mental conditions (in alcohol-chloroform solution in the presence of 
an equimolecular amount of copper acetate) by an equivalent 
amount of acetic acid. This is true only of the copper salts of 
strongly acidic enols, for example, a-mesityloxideoxalic ester, but 
not of those derived from ethyl acetoacetate and similar substances 
of a more feebly acidic nature. Repetition of Hieber's experiment 
with ‘‘ equilibrium ethyl acetoacetate ’’ or with a specimen contain¬ 
ing a larger proportion of enol leads to the formation of about 
7*5% of the copper salt which is produced to the extent of about 
11% when the quantity of copper acetate is doubled, and about 
14% when the quantity is quadrupled. The reaction between 
ethyl acetoacetate and copper acetate does not depend on the 
combination of the enolic form, but on the attainment of an equili¬ 
brium between the copper compound of ethyl ace'loacetate, copper 
acetate, and acetic acid, which, in consequence of the rapid keto- 
enolic transformation, is independent of the enfbl content of the 
ethyl acetoacetate. The coincidence of Hieber’s datum with the 
known enolic content of ‘‘ equilibrium ethyl acetoacetate ” is purely 
accidental and depends on the experimental conditions and relative 
quantities of material; the remarkable agreement shown in other 
instances is doubtless conditioned by the fact that, in accordance 
with Classen’s rule, acidity and tendency towards enolisation are, 
in general, parallel characteristics. The copper salts of other enols 
show an analogous but gradually differing behaviour from that of the 
compound derived from ethyl acetoacetate. The figures enclosed 
within the brackets represent the percentages of the substances 
which remain unchanged after treatment with two molecular 
proportions of acetic acid and one of copper acetate in alcohol- 
chloroform solution : ethyl copper benzoylacetate (ca. 38), copper 
acetylacetone (60), ethyl copper oxalacetate (ca. 85), copper benzoyl- 
acetone (ca. 100), methyl copper a-mesityloxide oxalate (ca. 100). 

Hieber’s method is applicable only in the few cases in which the 
copper salt is not attacked by acetic acid and the rate of keto- 
enolic transformation is so small that an alteration of the enolic 
content does not occur during the course of the experiment. H. W. 

Estimation of Citronellol and Citronellal by Formylation. 

C. T. Bennett (Perf, and Essent, Oil Bee., 1921, 12, 351).—The 
formic acid method for the estimation of citronellol and citronellal 
is absolutely untrustworthy. Even with pure citronellol, the results 
were high when 100% acid was used, and low with a weaker acid, 
and in the case of mixtures, such as otto of rose, the results are 
vitiated by the action of the acid on the geraniol present, which it 
partly converts into formate. The action of 100% formic acid on 
citronellol yields a mixture of products containing unchanged 
citronellol, a small amount of what is probably an aliphatic or 
cyclic terpene, citronellol formate, b. p. 99—100®/7 mm., the 
compound 0H-CMe2-[CH2]3-CHMe-CH2-CH2-0-CH0, b. p. 1297 
5 mm. d=0-9651, /i,=l-4488, a=l° 46", and the corresponding 
diformate, b. p. 140--141°/7 mm. G. F. M. 
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The Acid Amide Fraction of the Nitrogen of Peat. E. J. 

Miller and C. S. Eobinson (Soil Sci,, 1921, 11, 457—467).— It is 
shown that both glutamic acid and aspartic acid are obtainable 
from peat by hydrolysis with hydrochloric acid. Attempts to 
separate glutamic acid directly from the hydrolysate were not 
successful. The application of Foreman’s method (of. A., 1914, 
ii, 826) in a slightly modified form resulted in the separation of both 
glutamic and aspartic acids, and in the estimation of pyrolidonecarb- 
oxylic acid from the hydrolysate. W. G. 

Estimation of Cyanides lodometrically with the aid of 
Benzene. Naotsuna Kan6 (J. Chem. Soc, Japan, 1921, 42, 
454—462).—Benzene can be used as an indicator in iodometry for 
the accurate estimation of cyanides. The original solution is mixed 
with 1% boric acid solution, then with the same quantity of 1% 
borax solution, and titrated; or impurities in the original 
solution are removed by addition of sodium hydrogen carbonate 
and after neutralisation with hydrochloric acid, the titration is 
performed. In each case, benzene is added to indicate the end 
point; when the benzene is tinged, sodium hydrogen carbonate is 
added, and the titration continued. The method is applicable in 
general iodometry, when the sample is coloured strongly or contains 
precipitates. The method has been used in analysing samples of 
potassium chromate and potassium ferricyanide. K. K. 

Estimation of Thiocyanate in the Presence of Salts which 
Precipitate Silver Nitrate. AndrI; Dtjbosc (Ann. Ghim. anal., 
1921, 3, 297—298).—To estimate thiocyanate in the presence of 
chlorides, etc., the sulphur in the thiocyanate is oxidised to sulphate 
and then precipitated as barium sulphate. The oxidation is best 
made with a reagent prepared by electrolysing a mixture of sodium 
chloride and magnesium <}hloride solutions; this reagent should 
contain 2% of “ active ” chlorine. A suitable quantity of the 
thiocyanate is dissolved in 50 c.c. of water, 50 c.c. of 4% barium 
chloride solution and 50 c.c. of the reagent are added, and, after ten 
minutes, the mixture is acidified with 10 c.c. of hydrochloric acid, 
boiled, and the barium sulphate collected and weighed. W. P. S. 

The Estimation of Creatinine in the Presence of Acetone 
and Acetoacetic Acid. Nathan F. Blau (J. Biol. Ghent., 1921, 48, 
105—118).—The author demonstrates, by numerous analyses, the 
disturbing effects of the presence of acetone substances on the 
estimation of creatinine by the method of Folin. He describes a 
method of removing these interfering substances from urine by 
boiling, the temperature being kept low by the addition of methyl 
alcohol. 0. R. H. 

Estimation of the Alkaloid Content of Lupines. F. Mach 
and P. Lbderle (Landw. Versitchs.-Stat., 1921, 98, 117—124).— 
The authors discuss the errors which may occur in the estimation 
of the alkaloid content of lupines by extraction with chloroform- 
ether and precipitation of the alkaloids by silicotungstic acid. 
Calculation of the alkaloid content from the weight of residue 
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obtained by ignition of the alkaloid-silioo-tungstate precipitate is 
inexact because alkaloids of varying molecular weight occur in 
different species of lupines. In the method recommended, 15 
grams of lupine meal are extracted by shaking with 100 c.c. of ether, 
50 c.c. of chloroform, and 10 c.c, of 15% sodium hydroxide solution. 
After keeping, the ethereal layer is filtered and an aliquot part is 
diluted with an equal volume of ether and washed three times with 
20 c.c. of 1% hydrochloric acid. The ether and chloroform are 
removed by evaporation and the alkaloids precipitated by 10 c.c. 
of 10% silicotungstic acid. The precipitate is collected in a Gooch 
crucible, washed with 1 % hydrochloric acid, dried at 120° to con¬ 
stant weight, and ignited. In the case of yellow lupines, where the 
principal alkaloid is lupinine, the factor 0*2475 is used for calculating 
the amount of alkaloid from the weight of the ignited residue. For 
lupanine, occurring in other species, the factor' 0*1744 is used. 
The amount of alkaloids may also be calculated from the loss on 
ignition of the dried precipitate. G. W. R. 

Colour Reaction for Nicotine and Coniine. J uan A. Sanchez 
(Semana med,y 28, 61—64; from Chem, Zentr,, 1921, iv, 559).— 
One drop of a solution of nicotine or coniine gives on shaking with 
5 c.c. of a solution of 0*5 gram of vanillin in 100 c.c. of strong 
hydrochloric acid a coloration varying from rose red to deep 
cherry red, according to the concentration. The reaction is given 
also by indole and scatole, but not by pyridine. The solutions, 
examined spectroscopically, show two bands in the green (A. 525 
and 490) and one in the violet. G. W. R. 

Estimation of Tannin. John Arthur Wilson and Erwin 
J. Kern (J. Ind. Eng, Chem.y 1921, 13, 772—774).—Two grams 
of hide powder, washed previously with water, extracted with 
chloroform, and dried, are placed in a bottle, 100 c.c. of the tannin 
solution (of such concentration that the 2 grams of hide powder 
are more than sufficient to remove the tannin) are added, and the 
mixture is shaken for six hours. The mixture is then filtered 
through fine filter-cloth arranged in a tubular funnel and the 
tanned hide powder is washed by passing a slow stream of water 
through the funnel for about twelve hours, or until the wash 
water no longer gives a coloration with ferric chloride solution. 
The hide powder is dried in the open air for twelve hours, then 
for two hours in a vacuum oven, and weighed. The increase in 
weight represents the amount of tannin in 100 c.c. of solution. 

W. P. S. 

Application of the Laws of Chemical Kinetics to Quantita¬ 
tive Analysis. Fractional Estimation of Tannins in Greneral 
and Tannins of Wine in Particular. J. Clarens (BuU. 8oc, 
chim,, 1921, [iv], 29, 837—852).—^The method is based on the fact 
that the oxygen absorption by tannins in wine when plotted against 
time indicates the presence of at least four different substances. 
Taking into account the oxygen absorption results and the results 
obtained by oxidation with potassium permanganate, the author 
outlines a method for calculating the relative amounts of the 
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different types of tannins present in a mixture such as occurs in 
wines. W. G. 

A Possible Source of Error in Testing for Bence-Jones 
Protein. C. W. Miller and J. E. Sweet (J. Biol. Chem., 1921, 
48, 21—22).—^Attention is directed to the danger of confusion, 
imder certain conditions, in testing urine for Bence-Jones protein, 
owing to the presence of protein digestion products, and also to 
emulsions formed with preservative toluene. C. B. H. 

Necessity for Exact Haemoglobin Estimations and Ery¬ 
throcyte [Red Corpuscle] Counts. K. Bureeb {Miinch. m^. 
Woch.y 1921, 68, 571—573; from Ghem. Zentr.^ 1921, iv, 319—320). 
—^The author recommends absolute estimation of haemoglobin in 
blood on account of the untrustworthiness of colour index deter¬ 
minations. A special apparatus is devised for the estimation, 
whereby diluted blood after reduction with sodium thiosulphate 
is compared colorimetrically with a standard haemoglobin solution. 
Estimations of haemoglobin content and erythrocyte counts with 
the blood of certain domestic animals showed that, although the 
absolute values vary, the amount of haemoglobin per unit corpuscular 
surface is approximately constant from one species to another. 

G. W. R. 

The Gold Number of Commercial Gelatins. Felix A. 
Elliott and S. E. Sheppard (J. Ind. Eng. Ghem., 1921, 13, 699— 
700).—The gold number expresses the number of mg. of colloid 
necessary to prevent the precipitation of 10 c.c. of standard gold 
solution by 1 c.c. of 10% sodium chloride solution. It is shown 
that the gold number decreases with decrease in the concentration 
of the gelatin solution, and that the number increases the longer 
the gelatin solution is kept after it has been made. There is but 
little difference in the protective action of various commercial 
gelatins, and the gold number does not bear any simple relation to 
those properties of chief interest to users of gelatins. W. P. S. 

Analysis of Shepherd’s Purse (Capsella bursa pastoris). 

Clemens Grimme (Pharm. Zentr.-h., 1921, 62, 495—499).—Estima¬ 
tion of the choline and acetylcholine by precipitation with alcoholic 
platinum chloride solution yields trustworthy results if the sample 
is treated previously with alcohol to precipitate and remove gum- 
resins (cf. Boruttau and Cappenberg, this vol., i, 487). A liquid 
extract of good quality should contain 14% of total solids, 3% of 
mineral matter, and yield at least 5% of platinum precipitate 
corresponding with 2*15% of choline compounds. W. P. S. 

Analjrsis of Shepherd’s Purse (Capsella bursa pastoris). 
H. Cappenberg (Pharm. Zentr.-h., 1921, 62, 560—562).—The 
method described by Grimme (preceding abstract) is an improve¬ 
ment on the original process, but the author points out that the 
value of liquid extract of Gapsdla bursa pastoris does not depend 
on the quantity of choline compounds present, since the extract 
contains other active principles. W, P. S. 
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pounds of 2;4;5-trinitrotoluene 
and (Giua and Angeletti), A., 
i, 667. 
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hydrazone (Buning), A., i, 621. 

Aoetophenone<2:4*dtnitro-6-hydrozy- 
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(Barnett), A., i, 494. 



ii844 


IKD£X OF SUBJEOXa 


Aeetylaoetone pre¬ 

paration of the enolic form of (Metke 
and Hopff), A., ij 891. 

Aoetylaeetones, metallic (Morgan and 
Drew), T., 1058. 

selenium and tellurium (Morgan and 
Drew), T., 610, 

Aoetylacetone p-nitroaail (Morgan and 
Drew), T., 624. 

A^-Aoetyianthrauilio acid, A^-thiol- 
(Binz and Holzavfel), A., i, 31. 

6-Acetylbarbitnric acid, preparation and 
derivatives of (Biltz and Witter), 
A., i, 455. 

Aoetylbenzilic acid, methyl ester (Her- 
ziG and Schleiffbr), A., i, 245. 

Aoetyloarbinol {acetol\ phytochomical 
reduction of (Faiiber, Nord, and 
Neuberg), a., i, 150. 

Aoetyloellulose. Sec Cellulose acetate. 

6-Acetyl-m-creBol, 5-bromo-, aud its 
derivatives (v. Auwers, Borsche, 
and Weller), A., i, 572. 

0 “Ac 6 tyl“i^-cresol p-bromophenylliydrnz- 
one (v. Auwbrs aud Lammeuhirt), 
A., i, 465. 

Acetylcryptobrucinolone, and its oxida* 
tion products (Lbuchs, Helluiegel, 
and Herring), A., i, 884. 

Acetyldeozycbolio acid (Wieland and 
Boeusch), a., i, 179. 

5'AcetyM:8-dietbylbarbituric acid, and 
its derivatives (Biltz aud Witter), 
A., i, 456. 

Aoetyldigitozigenin (Cloetta), A., i, 
41. 

5-AcetyM: 8-dimethylbarbituric acid, 

aud its salts and derivatives (Biltz 
and Witter), A., i, 456. 

8-Aoetyl-2:6-dimetbylpyridine-4- carb - 
oxylic acid, and its picrate aud ethyl 
ester (Mumm and Bon me), A., i, 
439. 

Acetyldipbenyl. See Phenylaceto- 
phenone. 

4''Aoetyldiplienylamine, 2:4-dmitro- 
(Giua and Angeletti), A., i, 556. 

Acetylene, physical properties of 
(Maass and Wright), A., i, 489. 
catalytic decomposition of (Tiepe and 
Jenisch), a., ii, 100. 
hydrogenation of (Ross, Culbertson, 
and Parsons), A., i, 761; (Oda), 
A., i, 841. 

explosion of nitrogen and (Garner 
and Matsuno), T., 1903. 
conversion of, into acetaldehyde 
(Ohemische Fabrir Griesueim- 
Elertron), A.,'i, 896. 
condensation of, with aromatic amines 
(CoNSONNO aud Cruio), A., i, 
679. 


Acetylene, condensation products of 
ammonia and (Ohemische Fabrir 
Rhenania Art.-Ges., Stuer and 
Grob), a., i, 852. 

condensation of, with benzene and its 
derivatives in presence of aluminium 
chloride (Cook aud Chambers), 
A., i, 832. 

action of, on calcium ammonium 
(Hackspill and Bofolfsen), A., 
ii, 549. 

action of, on gold haloids (Kindler), 
A., i, 396. 

action of mercuric chloride with 
(Jenkins), T., 747. 

^f^bromide. See Ethylene, 
bromo-. 

Acetylenedialdebyde tetraetbylacetal, 

reactions and derivatives of (Wohl 
and Jaschinowski), A., i, 304. 

S Aoetyl-l-etbylbarbituric acid, and its 
derivatives (Biltz and Wi'iter), A., 
i, 466. 

/S'-Acetyl-o-bydrosulphaxuinobenzoic 
acid. See i^-Acetylanthranilic acid, 
thiol-. 

l-Aoetyl’5-metboxy-2-methylpyrrolid- 
ine (Helfeuich aud Dommer), A., i. 
52. 

5'Aoet7l-l-metbylbarbiturio acid, and 

its derivatives (Biltz and Witter), 
A.,i, 465. 

6(or 6)-Aoetyl-4-methyl-2:2diethyl-7- 
isopropylhydrindene (Fleischer and 
Melber), a., i, 252. 
8-Acetyl'2-metbyl'iS>naphtbacliromo]ie* 
a, and its derivatives (Schneider 
and Kunau), A., i, 879. 
Acetyl'A^-metbyh'^c^papaverine, aud its 
phenylhydrazone (Schneider and 
KOhler), a., i, 803. 
Acetylxnethylparabanic acid (Behrend 
and H artel), A., i, 98. 
a-Acetyl-iB-metbylpropylene oxide 
(Weitz and Scheffer), A., i, 
869. 

8-Acetyl-4-m6tbylpyridi]ie, and its salts 
(Babe and Jantzen), A., i, 438. 
Acetylnapbtbolf. See Naphthyl methyl 
ketones, hydroxy-. 

Acetyl-jt7-xLitropbenylbydrazine(MoKG A N 
and Drew), T., 622. 
i8-Acetyl-a-phenyletbylene oxide (Weitz 
and Sohefpek), A., i, 869. 
4-Aoetylphenyl-4':6'-<fmitro-wi-tolyl- 
amine, and its phenylhydrazone (Giua 
and Angeletti), A., i, 557. 
Acetylpbenylurethane, crystalline 
(Nijr), a., i, 23. 

f- 7 -AcetylHi-tsopropylbutyric acid» ethvl 
ester, scmicarbazouo (Simonsen), 1\, 
1663. 
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Aoetylsalioylle aoid. See o-Acetoxy- 
beuzoic acid. 

Aeetylsinapio acid, jS-dimethylamiuo- 
ethyl ester aurichloride (Spath), A., 
i, 30. 

Aoetylsinapoyl chloride (Spath), A., 
i, 30. 

Aoetylsnlpliurio acid (van Phsei), A., 
i, 302. 

Aehromatium oxcUiferum, calcium thio¬ 
sulphate in (Hannevart), A., i, 643. 

Acid, CgHijOg, from oxidation of cyclo^ 
hexane-l:i-diacetic acid (Ingold 
and Powell), T., 1870. 

C 12 H 18 O 5 , and its glycidic ester, from 
ethyl r-pinate and ethyl chloro- 
acetate (Ruzicka and Trebleii), 
A., i, 796. 

O 17 H 24 O 4 N, ft-om methylene di- 
cyauide, acetone and hydrochloric 
acid (Ostling), A., i, 321. 
CigH 2 o 05 N 2 from chloroaceto-j?- 
anisidide (Halberkann), A., i, 
562. 

C 21 H 14 O 2 , and its derivatives, from 
l;2-diphenyUndene-3-one oxide and 
aftetic acid (Weitz and Scheffer), 
A., i, 870. 

G 23 H 240 i(,Na, and its salts, from oxid¬ 
ation ot acetylcryptobrucinolone 
(Leuohs, Hellrtegel, and Keek¬ 
ing), A., i, 884. 

CjgHgaOj, from ketocholanic "acid and 
nitric acid (Wieland and Wey- 
land), a., i, 178. 

Acids, structural formulae of (Rbmt), 
A., ii, 601. 

adsorption of, by filter paper (Kolt- 
hoff), a., ii, 123. 

physiological action of, and their solu¬ 
bility in lipoids (Philippson and 
Hannevart), A., i, 631. 
now indicator for detection of (Babe 
and Cabrera), A., ii, 65. 
identification of, by means of their 
})henacyl esters (Rather and Beid), 
A., ii, 356. 

estimation of (Kolthoff), A., ii, 65. 
estimation of, volumetrically (Tizard 
and Boerbe), T., 132; (Bruhns), 
A., ii, 592. 

aliphatic, adsorption of, by charcoal 
(WiBGNER, MAGASANIK,and ViR- 
tanen), a., ii, 244. 
volatile, formation of, by bacteria 
(Zoller and Clark), A., i, 385. 
aromatic, solubility of salts of, and 
their ammines (Ephraim), A., i, 
608. 

e^ibasio, dissociation of acid salts of, 
in aoiieous solution (Sabalitschea 
and sohrader). A., ii, 496. 


Acids, carboxylic, of carbocyclic and 
heterocyclic compounds, prepara¬ 
tion of (Rosbnmund and Struck), 
A., i, 176. 

dicarboxylic, velocity of hydration of 
anhydrides of (Verkade), A., ii, 
318. 

salts of, with aniline and its 
homologues (Sabalitsohka and 
Daniel), A., i, 174. 
polycarhoxyUc, ring closure with 
(Philippi,H anusch, and v. Wacek), 
A., i, 438. 

fatty, surface tensions of salts of, and 
their mixtures (Walker), T., 
1621. 

with eighteen cftrbon atoms (Nicol- 
ET), A., i, 390, 

lead salts, quantitative separation 
of (SKIDENBitRG), A., i, 706. 
solid, estimation of, in a mixture 
of fatty acids (Twitchell), A., 
ii, 662. 

of the glutaric series, degradation of 
(WiNDAUS and Klanhardt), A., i, 
392. 

organic, synthesis of (Baillon), A., i, 
249. 

and their salts, action of light on 
(Jaeger), T., 2070. 
solubility of, in fatty oils (Ver- 
KApB), A., i, 290. 
additive properties of salts of 
(CARCfAh A., ii, 361. 
polybasic, mobility and size of the 
anions of (Lorenz and Scheu¬ 
ermann), A., ii, 483. 
sodium salts, conductivity of 
(Lorenz and Scheuermann), 
A., ii, 482. 

of the sugar group, constitution and 
rotatory power of derivatives of 
(van Wijk), A., i, 318, 
weak, estimation of, volumetrically 
(Kolthoff), A., ii, 516. 

Acid anhydrides. See Anhydrides, acid. 

Acid chlorides, reduction of (Rosen- 
MUND, Zetzsciie, and Heise), A., 
ii, 392. 

thio-, action of aliphatic diazo-com- 
pounds with (Staudinger, Sieg- 
WART, Anthes, Bommer, and 
Gerhardt), a., i, 43. 

Acid haloidS) reaction of aldehydes 
with (Ulich and Adams), A., i, 
301 ; (French and Adams), A., i, 
842. 

Acidimetry, use of two indicators in 
(Lizius), A., ii, 650. 

Acidosis (VAN Slyke), A., i, 828. 

Aconite, detection of (Mallanneh), A., 
ii, 470. 
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Aoonitio acid» chemistry of (Vxekads), 
A., i, 496. 

ethyl ester, preparation of (Ingold), 
T., 350. 

Aconitine, estimation of (Dohme), A., 
ii, 604. 

Aeraldehyde, and its ^ysioo-chemical 
constants (Mouheu, I>ufbai 8 se, Le- 
PAPE, Robin, Pougnet, Boutakic 
and Boismenu ; Moureu, Boutaric, 
and Dufhaisse), A., i, 895. 

Acridine, and its compounds, pharma¬ 
cology of (Lbnz), A., ii, 755. 

Acrylic acid, preparation of, and its 
esters (Moureit, Murat, and Tam- 
pier), a., i, 495, 536. 
physico-chemical constants of (Mou¬ 
reu and Boutaric), A., i, 890. 

Actinium, origin of (Adams), A., ii, 8 . 
decay and transformations of (Meyer), 
A., ii, 8 . 

Actinium- (7, branching relationship and 
disintegration of (Albrecht), A., ii, 
675. 

Activity coefficients of strong electro¬ 
lytes (Lewis and Randall), A., ii, 
427. 

Acylbarbituric acids (Biltz and Wit¬ 
ter), A., i, 464. 

Adamsite. See Diphenylamine arse- 
nious chloride. 

Adipic acids, a bromo*, and a-chloro-, 
ethyl esters (Ingold), T,, 961. 
rfibromo-, configuration of (Perkin 
and Robinson), T., 1392. 
c?ibromo-, and efiiodo-, and their 
ethyl esters (Ingold), T., 962. 

Adrenaline {suprarenine ; epinephrine)^ 
production of glycseiuia by (Born- 
btein), A., i, 289. 

Adsorption, stoichiometry of (OdiSn and 
Anderson), A., ii, 438 ; (Odi^n 
and Langelius), A., ii, 625. 
and heterogeneous catalysis (Kruyt 
and VAN Duin), A., ii, 892. 
and solubility (Georgievics), A., ii, 
491. 

augmented (Wiegner, Maoaranik, 
and Virtanen), A., ii, 244. 
by charcoal (Bakr and King), T., 
464 ; (Firth), T., 926 ; A., ii, 382; 
(Driver and Firth), T., 1126; 
(Abderhalden and Fodor), A., ii, 
21 ; (Sheldon), A., ii, 88 ; (Horst), 
A., ii, 245 ; (Hartleben ; Moel¬ 
ler), A., ii, 804 ; (Kolthoff), A., 
ii, 383. 

negative, by wood charcoal (Pickles), 
T., 1278. 

by coa^lation (Dsze)ne), A., ii, 88. 
by colloids (Mutscheller), A., ii, 
26* 


Adsorption of gases by charcoal and 
silica (Briggs), A., ii, 625. 
by metallic catalysts (Taylor and 
Burns), A., ii, 630. 
by powdered metals (v. Euler and 
Hedelius, a., ii, 490. 
of water by powdered substances 
(Soheuinga), a., ii, 491. 
by precipitates (Wetker and Middle- 
ton), A., ii, 89; (Wbiser), A., ii, 
625. 

importance of, in analysis (Kolthoff), 
A., ii, 19, 128, 218, 276, 277, 844, 
409. 

Adsorption compounds (Haller), A., ii, 

21 . 

Affinity, chemical (Kobevaar), A., ii, 
440, 

theory of (Reichinstein), A., ii, 

888 . 

residual, and co-ordination (Morgan 
and Drew), T., 610, 1068 ; 

(Morgan and Smith), T., 704, 
1066. 

Agglutination, pliysical chemistry of 
(v. Szent-Gyorgyi), a., i, 290. 
by ricin (Gunn), A., i, 284. 

Air. See Atmospheric air. 

Alabandite, ciystal structure of (Wyc- 
koff), A., ii, 700. 

a-Alanine, preparation of, from methyl¬ 
malonic acid (Curtius and Sibber), 
A., 1 , 953. 

<7Z-Alaninol (P. and W. Karrer, Tho- 
MANN, Horiacher, and Mader), A., 
i, 230. 

o- and /8-Albans from caoutchouc, true 
constitution of (ULTitE), A., i, 
428. 

Albumin of the white of hens’ eggs 
(Sorensen), A., i, 749. 
gold number and sensitising action of 
(ReitstO'iter), a., ii, 176. 
senim, action of electrolytes on 
(y. Szent-Gyorgyi), A., i, 
65. 

eflect of electrolytes and non-electro¬ 
lytes on the precipitation of 
(Labes), A., i, 820. 
detection of, in urine (Renaux), A., 
ii, 472. 

AlbnmoBes, detection of, in blood and 
tissues (Aohard and Feuilli^) A., 
i, 380. 

detection of, in urine (Fittipaldi), 
A., ii, 419. 

Aloaptonuria, elimination of acetone in 
(Katsch), a., i, 883. 

Alcohol. See Ethyl alcohol. 

Alcohols, distillation of mixtures of, in 
steam (Reilly and Hiokxnbottom), 
A., ii, 699. 
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Alcohols, catalytic oxidation of (Moxtbeit 
and Mignonao), A., i, 218; (Ei- 
dbal), a., i, 389 ; (Eosenmukd and 
Zbtzsche), a., ii, 898, 681 ; (Boe- 
seken), a,, ii, 600. 
interchange of alkyl groups between 
fats and (QntyN, Wittka, and 
Scholzb), a., i, 222. 
estimation of, in ethereal oils (van 
Urk), a., ii, 660. 

estimation of water in (Wirth), A., 
ii, 651. 

aliuhatic, physical properties and puri- 
ncation of (Buunel, Crenshaw, 
and Tobin), A., i, 299. 
higher, preparation of (Schioht), A., 
i, 155. 

polyhydric, determination of the con¬ 
figuration of, by means of their 
eifect on the conductivity of boric 
acid (Bokseken), A., i, 843. 
UDsymmetrical trisubstituted, dehydr¬ 
ation of (Lfivy), A., i, 233. 
volatile, estimation of (Grun and 

• Wirth), A., ii, 660. 

Alcoholimetry, use of miscibility 
temperatures in (Rosset), A., ii, 598. 

Alookolysis (Dasannacharya and 
SUDBOROUOH), A., i, 667. 

Aldehydes, chemical constitution and 
taste of (Furukawa), A., i, 637. 
oxidation of (Wieland), A.,i, 890. 
catalytic reduction of (Rosenmund, 
Zrtzschb, and 11 else), A., ii, 631. 
reaction of acid haloids with (Ulich 
and Adams), A., i, 801; (French 
and Adams), A., i, 842. 
condensation of, with aromatic amines 
(Bbiti and CIapaccioli ; Berlin- 
Gozzi), A., i, 107. 

condensation of, with primary arsines 
(Adams and Palmer), A., i, 70. 
action of fluorene on (de Fazi), A., i, 568. 
conden'sation of glyvine anhydride 
with (Sasaki), A., i, 196. 
condensati n of methylene dicyanide 
with (OsTLiNo), A., i, 821. 
pheiiylhydrazones of, decomposition 
of (Ciusa), a., i, 749. 
aromatic, condensation of |7*amino- 
acetophenone and its acetyl deriv¬ 
ative with (Giua and Bagiella), 
A., i, 730. 

2-Aldehydoanthraqainone, condensation 
derivatives of (Jacob), A.,i, 794. 

O-p-Aldehydobenzylideneflaorene, 2:7- 
cfichloro- (Sibglitz and Sohatzkes), 
A., i, 782. 

Aldehydophlorogluoinol methyl ether 
(Earrbr, BCdlingbr, Glattveldxr, 
and Waitz), A., i, 800. 

Alfalfa. See Lucerne. 


Alges, photosynthesis in (Wurhseb and 
Duclaux), a., i, 211. 
green, formation of enzymes in 
(Sjoberg), a., i, 210. 
marine, photosynthesis in (Moore, 
Whitley, and Webster), A., i, 
211 . 

Aliphatic compounds, saturated (Gas- 
oard), a., i, 586. 

Alkali chlorides, adsorption of, by 
animal charcoal (Hartleben), 
A., ii, 804. 

crystallisation of mixtures of 
alkaline earth chlorides and 
(Libbisch and Yortisch), A., 
ii, 862. 

cyanides, use of precipitated iron in the 
prenaration of ^Haka), A., i, 548. 
haloids, size of ions and lattice energy 
of (FAJANS#nd Herzfeld), A., 
ii, 174. 

heat of sublimation of (Reis), A., 
ii, 166. 

vapour pressure of (Ruff and 
Mugden), a., ii, 485. 
molecular volume of (Fajans and 
Grimm), A., ii, 168. 
negative adsorption of, by charcoal 
from aqueous solutions (Pickles), 
T., 1279. 

crystal structure and lattice energy 
of (Schwendenwein), a., ii, 
810. 

additive compounds of antipyryl- 
aminodiacetic acid and its salts 
with (Fargher and King), T., 
292. 

hydrides (Ephraim and Michel), 
A., li, 638. 

metals, mass spectra of (Aston), A., 
ii, 565. 

conductivity of, in liquid ammonia 
(Kraus), A., ii, 870. 
sizes of the kations of (Lorenz), 
A., ii, 191. 

action of ethers with (Durand), 
A., i, 89. 

estimation of, as sulphates (Schoorl 
and Kolthoff), A., ii, 61. 
ruthenohaloids (Gutbibr, Fa loo, and 
Vogt), A., ii, 457. 

salts, adsorption of, by charcoal (Od^n 
and Andersson), A., ii, 438. 
sulphates, compounds of sulphuric 
acid with (Kendall and Landon), 
A., ii, 45. 

Alkalii, fusion with (Phillips), A., i, 
811. 

mechanism of (Le Sueur and 
Wood), T., 1697. 

new indicator for detection of (Babe 
and Cabrera), A., ii, 55. 
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Alkalis, estimation of (Eolthoff), A., 
ii, 55. 

estimation of, in presence of cyanide 
and ferrocyanide (Muhlert), A., 
ii, 595. 

Alkalimetry (Kolthoff), A., ii, 465. 
use of two indicators in (Lizius), 
A., ii, 650. 

Alkaline-eartk chlorides, crystallisation 
of mixtures of alkali chlorides with 
(Liebisoh and Vortisch), A., ii, 
262. 

fluorides, spectra of (Datta), A., ii, 
529. 

haloids, additive compounds of anti- 
pyrylaminodiacetic acid and its 
salts with (Fakqher and Kino), 
T., 292. 

metals, magnetic propcities of 
(Pascal), A., ii, 535. 
compounds of ammonia with (Biltz 
and Huttig), A., ii, 202. 
estimation and sepn ration of 
(Teodossiu), A., ii, 521. 
salts, adsorption of, by charcoal 
(Odj^n and Anoeiissoi^), A., ii, 438. 
sulphates, action of ammonium citrate 
with (Teodossiu), A., i, 540. 

Alkaloids, salts of, with hexabrorno- 
stearic acid (Coffey), T., 1309. 
action of ethyl chloroformate on 
(GADAMERand IvNOcn), A., i, 579. 
reactions of, with pliospho- and silico- 
tnngstic acids (Heiduschka and 
'VVolf), a., ii, 469. 
function of, in plants (Ciamician 
and Ravenna), A., i, 85. 
separation of ptomaines from (Ion- 
Esou), A., ii, 226. 
angostura. See Angostura, 
cinchona. See Cinchona, 
hygrine. See Hygrine. 
isoquinoline. See isoQuinoline alka¬ 
loids. 

strychnos. See Strychnos. 
estimation of, volumetrically (Evers), 
A., ii, 527. 

use of methyl red in the estimation of 
(Eberhard), A., ii, 225. 
estimation of, in cacao (Ceriotti), 
A., ii, 470. 

estimation of, in lupines (Mach and 
Lederle), A., ii, 718. 

Alkyl haloids, action of bromine on, in 
presence of iron (Kronstein), A., i, 
153. 

iodides, photochemistry of solutions 
of (Stobbe and Schmitt), A., i, 76. 
nitrates, action of piperidine with 
(Gibson and MacAeth), T., 438. 
sulphates, preparation of (Lilien- 
FELD), A., i, 299. 


Alkylamines, volatile, detection and 
characterisation of (Woodward and 
Alsberg), a., ii, 358. 

p-Alkylaminobenzopkenones (Meisen- 
HBiMER, V. Budkewicz, and Kana- 
Now), A., i, 866. 

Alkylanllines, preparation of (Pont de 
Nemours & Co.), A., i, 854. 

Alkylbarbiturie acids (Biltz and 
Witter), A., i, 454. 

Alkyliminodisulpbonio acids, prepara¬ 
tion of (Farbbnfabriken vorm. F. 
Bayer & Co.), A., i, 316. 

Allantoin, derivatives of (Biltz and 
Max), a., i, 898. 

Allantoxaidin, transformations of (Biltz 
and Robl), a., i, 891. 

Allopbauio acid, ethyl ester, action of 
ammonia and amines on (Dains and 
Wertheim), a., i, 61. 

Allotropy of organic compounds in con¬ 
tact with solvents (Vixseboxse), A., 
ii, 179. 

Alloxan, and its methyl derivatives, 
action of, on carbamides (Biltz), A., 
i, 616. 

Alloxanie acid, derivatives of (Biltz and 
Max), a., i, 617. 

Alloxantins, halochromism of, and their 
metallic salts (Hantzscii), A., i, 
619. 

Alloys, chemical properties of (Tam- 
mann), a., ii, 647. 
estimation of metals in (Schmidt), A., 
ii, 595. 

metallic, electromotive properties of 
(Kremann), a. , ii, 10; ( Kremann 
and Rudeker), A., ii, 11 ; (Kre¬ 
mann and Gmachl-Pammer), 
A., ii, 156, 158 ; (Kremann and 
Lobingeu), a., ii, 157. 
dendritic crystallisation and 
strength of (Vogel), A., ii, 493. 

Allyl chloride, preparation of (Coffey 
and Ward), T., 1305. 
phosphates, action of bromine on 
(Bailly), a., i, 493. 

w-Allylacetopbenone, derivatives of 
(Helferich and Lecher), A., i, 
420. 

Allyl alcohol, preparation of (Coffey 
and Ward), T., 1803. 
decomposition of, at high temperature 
(Peytral), a., i, 166. 
action of heat on, in presence of 
catalysts (Sabatier and Kubota), 
A., i, 646. 

Allylamine, complex cobalt compounds 
with (PiERONi), A., i, 315. 
action of halogens on acyl derivatives 
of (Bergmann, Dreybr, and Radt), 
A., i, 773. 
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<^-Allyloamphoroarboxylic acid, methyl 
esters (Hallsb and Ramabt-Lucas), 
A., i, 678. 

jP'iV-Allyloarhamidobenzoio acid, ethyl 
ester (Thoms and Eitsebt), A., i, 844. 

o-Allyl-^-oresol dibromide (v. Auwebs 
and Anschutz), A., i, 683. 

Allylene {mcthylacctylene; propinene)^ 
physical properties of (Maass and 
Wbight), a., i, 489. 
equilibrium of hydrogen bromide with 
(Maass and Bussell), A., i, 761. 

Allyl-iS>gluoo8ide, and its derivatives 
(Fischeb), a., i, 10. 

AllylcycZohezanones (Cobnubebt), A., 
i, 730 ; ii, 6. 

Allylindazoles, and their picrates (v. 
Auwebs and Schaich), A., i, 808. 

a-Allylozytetrahydronaphthalene, ae-$- 
bromo- (v. Bbaun and Kibschbaum), 
A.,i, 408. 

Allylselenooarbamide, and its auditive 
compound with ethyl iodide 
(Schmidt), A., i, 775. 

;7<Jir-Allylthiooarbamidobenzoio add, 
ethyl ester (Thoms and Ritsebt), A., 
i,^344. 

Alumina. See Aluminium oxide. 


Aluminium, atomic weight of (Kiciiabds 
and Kbetelka), A., ii, 48. 
arc and spark spectra of (Seeliqeb 
and Thaeb), A., ii, 566. 
electromotive properties of (Smits and 
DE Gruijter), a., ii, 371; (GOn- 
ther-Schulze), a., ii, 535. 
recrystallisation of, on heating (Car¬ 
penter and Elam), A., ii, 641. 
density of (Edwards and Moormann), 
A., ii, 114. 

purification and testing of (F. and W. 

Mylius), a., ii, 204. 
and its alloys, efiect of cerium on 
(Schulte), A., ii, 454. 
metallic, reactions of (Hodges), A., ii, 
589. 


nickel plating of (Mazuib), A., ii, 50. 
reduction of arsenic trichloride with, 
in presence of aluminium chloride 
(Ruff and Staib), A., ii, 508. 
Aluminium alloys (Waehlebt), A., ii, 
508. 


with copper and zinc (Haughton and 
Bingham), A., ii, 385. 

Aluminium compounds in concretions in 
animal organs (Gonnebmann),A., i,79. 

Aluminium chloride, use of, in the prepar¬ 
ation of phenolphthalein (Ward), 
T., 850. 

hydroxide, separation of, from chro¬ 
mium and ferric hydroxides (Mme. 
M. and M. Lemabchands), A., ii, 
851. 


cxx. ii 


Aluminium nitrate, hydrates of (Ina^ 
muba). A., ii, 114. 

potassium nitrate (LaPobte), A., ii, 
699. 

oxide {alumina), vapour pressure of 
(Ruff and Schmidt), A., ii, 486. 
fibrous, swelling of (v. Zehmen), 
A., ii, 49. 

silicates, action of salt solutions on 
(Schneiderhohn), a., ii, 114. 

Aluminium detection, estimation, and 
separation 

detection of, microchemically with 
sodium salicylate (van Zijp), A., ii, 
468. 

detection of, in plant and animal 
organs (Keilholz), A., ii, 708. 
estimation of, volumetrically (Tingle), 
A., ii, 522. 

estimation of, and of its oxide, in the 
commercial metal (Capps), A., ii, 
657. 

estimation of carbon in (Sondal), A., 
ii, 654. 

separation of, from glucinum (Brit¬ 
ton), A., ii, 657, 712. 

Alums, water of crystallisation and 
structure of (Vegard), A., ii, 24. 

Amalgams. See Mercury alloys. 

Amesite (Shannon), A., ii, 459. 

Amides, action of sodium hypochlorite 
on (Rinkes), a., i, 27. 
acid organic, action of sulphur mono¬ 
chloride on (Naik), T., 1166. 

Amidines, iodo- (Bougault and Robin), 

' A., i, 272. 

Amines (Hill and Donleavy), A.,i, 714. 
preparation of, from aldehydes or ke¬ 
tones (Mignonac), a., i, 165. 
equilibria of m-aminophenol with 
(Kremann and Hohl), A., i, 662. 
action of y-bromovaleric acid on (Em¬ 
mery and Meyer), A., i, 268. 
equilibria of diphenylmethane with 
(Kremann and Fritsch), A., i, 662. 
aliphatic, conductivity and viscosity of 
solutions in (Elsey), A., ii, 79. 
separation of (Franzen and 
Schneider), A., ii, 668. 
aromatic, optical investigations of 
the constitution of (Ley and 
Pfeiffer), A., i, 885. 
condensation of acetylene with 
(Consonno and Cruto), A., i, 
679. 

action of chloraloxime on (Mar¬ 
tinet and Coisset), A., i, 516. 
diazotisalion of (BSesekbn, 
Bbandsma, and Schoutissbn), 
A., ii, 84. 

action of a-sulphopropionic acid on 
(Backer), A., i, 855. 
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Aniaas, proteinogenoas, biological action 
of (Wuth), a., i, 835. 
secondary, catalytic preparation and 
attempted alkylation of (Mailhe), 
A., i, 287. 

preparation of formyl derivatives of 
(Merck), A., i, 591. 
tertiary, conversion of, into secondary 
nitrosoamines (Schmidt and Schu- 
MAOBER), A., i, 660. 

Amino-aoids, viscosities of solutions of 
(Hedestrand), a., i, 546. 
amphoteric properties of (Eckweiler, 
Noyes, and Falk), A., i, 316. 
oxidation of, in contact with blood 
charcoal (Warburg and Neoelein), 
A., i, 280. 

action of calcium and chiomiuni 
hydroxides on (Hugounenq and 
Florence), A., i, 711. 
degradation of, by bacteria (Otsuka ; 
Hirai), a., i, 291. 

value of, in nutrition (Sure), A., i, 
526. 

aromatic, action of furfuraldehyde on 
(Fische r, Balling, and A ldinger), 
A., i, 22. 

estimation of, in urine (Philibert), 
A., ii, 605. 

9- and f-Amino-aoids, derivatives of 
(Ruzicka), a., i, 591. 

Amino-alooholi, preparation of, from 
amino*acids (P. and W. Karrer, 
Thomann, Horlacher, and 
Mader), a., i, 228. 
ansesthetic projierties of (Cano and 
Ranedo), a., i, 384. 

Ammines, metallic complex (Duff), T., 
385, 1982. 

polyiodidee of (Ephraim and Mosi- 
MANN), a., i1, 838, 339. 
compounds of, with picric acid and 
p-dichlorobenzenesulphonic acid 
(Ephraim) A., i, 889. 

Ammonia, dry, preparation of (Brink- 
ley) A., ii, 448. 

catalytic synthesis of (Claude), A., 
ii, 258. 

electronic synthesis of (Hiedemann), 
A., ii, 694. 

vacuum spectrum of (Bair), A., ii, 
362. 

ionisation of, in carbamide solution 
(Burke), A., ii, 79. 
viscosity and molecular dimensions 
of (Rankine and Smith), A., ii, 

694. 

ad^o^I^tion of, by charcoal (Firth), 
T., 926. 

equilibrium of, vrith, ammonium ni¬ 
trate and thiocyanate (Foote and 
Brinkley; Foote), A., ii, 441. 


Ammonia, equilibrium of, with sulphur 
dioxide and mercuric oxide (Ruff, 
Krohnert, and Braun), A., ii, 
202 . 

catalytic oxidation of (Deoarri^re), 
A., ii, 503, 646. 

biochemical oxidation of (Boul- 
langbr), a., i, 836. 
action of, on acetone (Patterson and 
McMillan), T., 269. 
condensation products of acetylene and 
(CiiEMisciiB Fabrikl Rhenania 
Akt.-Ges., Stuer, and Gbob), 
A., i, 852. 

comi«ounds of, with barium, calcium, 
and strontium (Biltz and Hcttio), 
A., ii, 201. 

transformation of, into carbamide 
(Mationon and Fr^jacques), A., 
ii, 83. 

action of chlorine wdth (Noyes and 
Haw ; Noyes), A., ii, 42. 
and its derivatives, action of ozone on 
(Strecker and Tiiienemann), 
A., ii, 44. 

action of, on silver bromide sols 
(Auerbach), A., ii, 312. 
compounds of silver haloids with 
(Biltz and Stollenwbrk), A., ii, 
201 . 

detection of (Zengiielis), A., ii, 658. 
detection of, microcliemically (Kollo 
and Teodossiu), A., ii, 214, 
estimation of, in urine (Philibert), 
A., ii, 605. 

Ammoniates, equilibrium of (Fried¬ 
richs), A., ii, 503. 

Ammonium alloys with mercury, de¬ 
composition of (Abonheim), a., ii, 
296. 

Ammonium salts, ultra-red reflexion 
spectra of (Kbinkobbr), A,, ii, 144, 
estimation of, with formaldehyde 
(Koltiioff), a., ii, 711. 
estimation of, in soils (Arrhenius), 
A., ii, 412. 

Ammonium carbonate, equilibrium of 
the reaction of calcium sulphate 
with (Neumann and Gellendien), 
A., ii, 587. 

carbonates, equilibrium of formation 
of (Terues and Weiser), A., ii, 
448. 

tri ’ andper-thiocarbonates (Yeoman), 
T., 61. 

chloride, equilibrium of manganous 
chloride, ivater and (Clbndinnen 
and Rivett), T., 1329. 
equilibrium of sodium nitrate, water 
and (Rengadb), A., ii, 98. 
fluoride, toxicity of, towards yeast 
(Fulmer), A.^ i, 910. 



vmm. OF flnjBjmcTB. 


al851 


Amaoniom haloid^ ultra-red absorption 
spectra of, in thin layers (Kein- 
kobeb), a., ii, 618. 
crystal structure of (Baktlett and 
Ijangmuir), a., ii, 261. 
hydroxide, equilibrium of the reaction 
of calcium sulphate with (Neumann 
and Kotyga), A., ii, 687. 
molybdates (Posternak), A., ii, 61, 
117, 118. 

nitrate, equilibrium of, with ammonia 
and ammonium thiocyanate (Foot e 
and Brinkley), A., ii, 441. 
potassium nitrate, action of, on soils 
(Kempf), a., i, 916. 
selenodithionate (Morgan and Smith), 
T., 1068. 

sulphate, melting point of (Kendall 
and Davidson), A., ii, 334. 
melting and boiling points and 
equilibria of (Janecke), A., ii, 
697. 

effect of, on plants (Jones and 
Shive), a., i, 838. 

magnesium sulphate, diffusion of 
solutions of (Porlezza), A., ii, 170. 
iron alum, colour of (Bonnell and 
•Perman), T., 1994. 
sulphide, conversion of, into sulphatt 
(Gluud), a., li, 697. 

Ammonium organic compounds 
Diammonium cyanide (MOller and 
Herrdegen), a., i, 742. 

Ammonium radicle, the free (Weitz, 
lioTH, and Nelken ; Weitz, Nei.- 
KEN, and Ludwig), A., i, 804. 

Amniotic fluid, chemicsd analyses of 
(Clogne and RiSglade), A., i, 754. 

Amoebae, action of immune sera on (v. 
Schuckmann), A., i, 204. 

Amomis jamaicensis^ oil from leaves of 
(Roberts), A., i, 616. 

Amygdalase, ageing of (Bertrand and 
Compton), A., i, 469. 

Amygdalinase, ageing of (Bertrand 
and Compton), A., i, 469. 

isoAmyl nitrate, nitro- (Wieland and 
Rahn), a., i, 783. 

Amyl alcohol, fermentation, catalytic 
dehydration of (Senderens), A., i, 4. 

AmylMe, mechanism of the action of, 
and its estimation (Ambard), A., 
i, 368. 

poisoning of (Olsson), A., i, 622. 
pancreatic, action of amines on (Dss- 
QREZ and Moog), A., i, 282. 
of rye (Baker and Hulton), T., 805. 
estimation of the activity of (v, Euler 
and Svanberg), A., ii, 628. 

^-Am^lbcuBone, and its sulphonic acid 
denvatives and j9-nitro- (Radcliffe 
and Simpkin), A., i, 502. 


isoAmylindaaoles, and their picrates (y. 

Auwers and Sohaich), A., i, 808* 
2-fsoAmylnaphthylamiiie, l-nitroso- 
(Fischeu, Dietrich, and Weiss), A., 
i, 68. 

Amylopectin, synthesis of (Samsc and 
Mayer), A., i, 649. 
carbohydrate from (Samec and 
Mayer), A., i, 897. 

Amylophosphorio acid, calcium salt 
(Samec and Mayer), A., i, 649. 
Amylose, action of salts on (Bieder* 
mann), a., i, 11. 

Amy loses (Karrer, Nagsli, Hurwitz, 
and Walti), A., i, 768. 
i^-(a-t.wAmylozyethyl)-m-nitroaniline, 
J^-)8-^nchloio- (Wheeler and Smith), 
A., i, 411. 

a-Amylozytetrahydronaphthalene, oc'fl- 
bromo- (v. Braun and Kirschbaum), 
A., i, 408. 

n-Amylphenol. and its derivatives (Rad- 
CLiFFE and Simpkin), A., i, 602. 
2*fsoAmylthiophen (Steinkopf and 
ScHUBARr), A., i, 579. 
2*tsoAmylthiophen-5-mercuri-salt8 
(Steinkopf), A., i, 632. 
a- and /3-Am3rnns from elemi resin, and 
their biomo-deiivatives (Zinks, 
Friedrkti, and Rollktt), A., i, 
39. 

Anaesthesin. See Benzoic acid, p-amino-, 
ethyl ester. 

Ansestheties, local (Launoy and 
Fujimohi), a., i, 79; (Fourneau), 
A., i, 648. 

Analysis, importance of adsorption in 
(Koltiioff), a., ii, 19, 123, 213, 
276, 277, 344, 409. 

use of membrane filters in (Jander 
and Stuhlmann), A., ii, 711. 
combustion, of organic componnds 
(Read), A., ii, 348. 
steel bomb for (Roth, Macheleidt, 
and Wilms), A., ii, 709. 
electrolytic (Bottger), A., ii, 66; 

(Lassieuh), A.,ii, 661. 
electro-volumetric (Kolthoff), A., ii, 
124. 

by flame reactions (Meukier), A., ii, 
361. 

gravimetric (Winkler), A., ii, 67, 
62, 521, 659, 656. 

microchemical, with reagents sensitised 
by saturation (Ludwig ; Ludwig 
and Butescu), A., ii, 271. 
quantitative, weighing of precipi¬ 
tates in (Gartner), A., ii, 123. 
micro-combustion, furnace for (Daut- 
wiTz), A., ii, 131. 

organic, gas combustion furnace for 
(Hedley), T., 1242. 
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Analyiii, physico-cliemical Tolumetric 
(Dubbisay), a., ii, 344. 
piezometric. See Piezometric analysis, 
qualitatire, ring formation in (Reiss), 
A., ii, 124. 

spot reactions in (Feigl and Stern), 
A., ii, 278; (Hauser), A., ii, 
844. 

of metallic ions (Hall) A., ii, 651. 
of metals of the ammonium sulphide 
group (Sabalitscuka), A., ii, 
278. 

Tolumetric, of acids and bases (Tizabd 
and Boeree), T., 132. 
influence of temperature on the 
strength of standard solutions in 
(Osaka), A., ii, 124. 
use of amalgams in (Nakazono), 
A., ii, 596, 714. 

Andropogon Jwarancitsaf essential oil 
from (Simonsen), T., 1644. 

Anemonin, derivatives of (Asahina and 
Fujita), a., i, 798. 

Angle of slope, of particles (Langhans), 
A., ii, 89. 

Angostura alkaloids (Troegeb and 
B6 nicke),A., i, 121. 

Anhydrides, higher aliphatic acid, 
preparation of (Holdk and Tacke), 
A., i, 842. 

Anhydrite, reduction of (Rirsenfelb, 
Feld, and Hesse), A., ii, 41. 

Anhydrochelidonineoarbozylio aoid, 
ethyl ester (Gadamer and Knocii), 
A., i, 581. 

Anhydro-a-hydrozyhenzylphosphinic 
aoid, and its barium salt (Oonant 
and Macdonald), A., i, 70. 

Anhydro-sugars, preparation of (Karreu 
and Smirnov), A., i, 766. 
compounds of, with alkali hydroxides 
(Kabrer), a., i, 765. 

Anhydrotriphenylphosphineozyhromide 
(Steinkopf and Buchheim), A., i, 
470. 

Aniline, equilibrium of acetic acid with 
(O’Connor), T., 400. 
velocity of reaction of «-bromoacelo- 
phenone and (Cox), T., 145. 
compounds of, with lead salts 
(Mandal), a, i, 410. 
and its homologues, salts of dicarb- 
oxylic acids with (Sabalitschka 
and Daniel), A., i, 174. 
and its homologues, ethylation of 
(Mailhb and de Godon), A, i, 
504. 

and its derivatives, action of furfur- 
aldehyde on (Fischer, Balling, 
and Aldinqer), A., i, 22. 
hydrobromide and hydrochloride, com¬ 
plex (BIandal), a, i, 106. 


Aniline, reaction of phenyl iododichloride 
with (PiERONi), A., i, 888. 
estimation of (Sabalitschka and 
Schrader), A., ii, 224. 
estimation of, volumetrically (Saba¬ 
litschka and Schrader), A., ii, 
468. 

Aniline, 5-bromo-2:4-cfHjitro- (Giua), 
A., i, 551. 

dibromo-, and p-chloro- ?n-bromo- and 
its acetyl derivative (Bamberger), 
A, i, 725. 

2-cliloro-6-nitro- (Franzen and 
Engel), A., i, 714. 
2:5-ific}iloro-3-nitro- (Holleman and 
VAN Haeften), A.,i, 167. 
^r^mnitro-,properties of (FlOrsoiieim ), 
A., i, 504. 

Anilines, jp-substitutod, transformation 
of toluenesulphonyl derivatives of 
(Halberkann), a., i, 779. 
chloro- and nitro- and their acetyl 
derivatives, solubility and volatility 
of (SiDGWicK and Rubie), T., 1018. 
^nchloro-, and chloronitro-(H Offer), 
A, i, 550. 

nitro-, solubility of, in tw- xylene 
(Chapas), A., i, 235. 

Aniline colouring matters, production 
of acetaldehyde from, iu [presence of 
sunlight (Ostbrhout), A., i, 263. 

Anillne-i^-sulphonio acid (mlphanilic 
acid)t jo-toluidine salt (van Duin), 
A., ii, 221. 

1-Anilinoacetylacetone, l-j»-nitro- (Mor¬ 
gan and Drew), T., 623. 

iS-Anilinoacetylcitramalic acid (Passe- 
RiNi), A., i, 896. 

iS'Anilinocitraconic acid (Passerini), 
A, i, 896. 

Anilino-4:5-dimethozyphthalonic acid, 
aniline salt (Fargher and Perkin), 
T., 1738. 

l-Anilino •2:6-diphenyl- 4-methylpyridi- 
nium iodide (Schneider and See- 
uach), a, i, 878. 

Anilino-ethozyacetylacetone, p - nitro- 
(Morgan and Drew), T., 623. 

4-Anilino-7-hydroxycoumarin ( Bauer 
and Schoder), A, i, 353. 

iS’Anilinomesaoonic acid (Passerini), 
A., i, 896. 

Auilinomethylene-Z-epicamphor (Perkin 
and Titley), T., 1092. 

Anilino-m-opianic aoid, and its deriv¬ 
atives (Fargher and Perkin), T., 
1739. 

Anilinopyridine sodium (Emmert and 
Buchert), a, i, 269. 

l*^ilino-2:4:6- triphenylpyridinium 
iodide (Schneider andSEESAOH), A., 
i, 878. 
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S-Anilinoxanthone) and its 2-carboxylio 
acid (Eckbbt and Seidel), A., i, 864. 
Animal oils, marine. See under Oils. 
Animals, zinc content of (Bertrand and 
Vladesco), a. , i, 382. 
marine, occurrence of zinc in (Bodan- 
sky), a., i, 78. 

Animal tissues, bromine and chlorine in 
(Damiens), A., i, 77,476 ; (Pillat), 
A., i, 78. 

fixation of calcium bjr (PttEUDBNBERci 
and Gyorgy), A., i, 382. 
AnisaldehydenitrooyanoplienyllLydraz- 
ones (Borsche), A., i, 460. 
Anisaldeliyde*6*nitro-4<cyano-m*tolyl< 
hydrazone (Borsche), A., i, 461. 
Anisaldoxime, oxidation of (Kodin), A., 
i, 113. 

^•Anisidinediaeetio acid, ond its deriv> 
atives ( Halberkann), A., i, 562. 
j?-Anisidinoac6tomethyl-^-anisidide 
(Halberkann), a., i, 662. * 

Anisole {phenyl methyl ether)^ chloro- 
nitro-derivatives (Huffer), A., i, 
550. 

4;6-6Zicliloro-2-nitro-, and 2:3:6-<n- 
* chloro- (Holleman and van Haef- 
ten), a., i, 167. 

(nchloro-derivatives (Holleman, van 
DER Hoeven, and van Haeften), 
A., i, 102. 

s-M’nitro-, compound of piperidine 
and (OiUA, Marcelling, and 
CuRTi), A., i, 194. 
additive compounds of, with pyri¬ 
dine and qniuoline (GiUA and 
Giua), a., i, 693. 

Anisotropy ofdianisylidonec^r/olicxanono 
(Muller), A., i, 674. 
Anisylaminoaceto-^^-anisidide ( Ha l- 
berkann), a., i, 562. 
Anisyldeozybenzoin. and its oxime 
(Or^khoff and Tiffeneau), A., i, 
566. 

a-Anisylethylamine. See a-^-Methoxy- 
phenylethylamine. 

9-jt7-Anisylflaorene, 2:7;9-<ncbloro- 
(Sieglitz and Schatzkes), A., i, 782. 
j^-Anisylforylcamphorylmetliane 
(Wolff), A., i, 614. 

|i-Anisylglyoine, and its salts and deriv¬ 
atives (Halberkann), A., i, 662. 
Anisylidene-p-aoetylaminoaoetophenone 
(Giua and Bagiella), A., i, 731. 
;9*Anisylideneaminoaoetoplienone (Giua 
and Bagiella), A., i, 730. 
Anisylidenebisphenylaoetamide (Guf- 
TA), T., 301. 

9-;7-Anisylideneflaorene, 2:7-dmhloro- 
(SiEGLiTZ and Sciiatzxes), A., i, 782. 
Anisylidenemethylenedioxybenzosubere- 
none (Borsche and Both), A., i, 166. 


Anisylidenetetrahydroansmonie aeid 

(Abahina and Fujita), A., i, 799. 

a•Anisy^^'napbthacincbonic aoid, esters 
(CiusA and Zerbini), A., i, 196. 

p Anisyl propyl ketone, semicarbazide- 
semioarbazone(v. Auwers), A., i, 466. 

a-Anisyltetrabydro-3'napbtbaoinobonic 
aoid, sodium salt and methyl ester 
(CiusA and Zerbini), A., i, 195. 

Annual General Meeting, T., 613. 

Anode rays. See Rays. 

Anodes, copper, potential of, in alkali 
solution (Jirsa), A., ii, 298. 

Antagonism of ions (Kochmann, Lu- 
OANUs, and Multhauft), A., i, 147 ; 
(Neuschloss), a., i, 148. 

Antboeyanidins (Everest and Hall), 
A., i, 486. 

Antbooyanins (Everest and Hall), A., 
i, 485. 

formation of, in plant organs (Koh¬ 
ler), A., i, 484. 

physiological role of (Jonesco), A., i, 
643. 

Antbopbyllite from Moravia (Schir- 
meisbn), a., ii, 122. 
analysis of (Shannon), A., ii, 468. 

Anthracene, l^ormation of, from benzene 
and ethylene (Zanetti and Kan- 
dell), a., i, 334. 

preparation of nitrogenous deriv¬ 
atives of (Badisohe Anilin- & Soda - 
Fabrik), a., i, 361. 
synthesis of. from naphthalene (CoL- 
VER and Noyes), A., i, 409. 

Anthracene oils, constituents of (Pas¬ 
cal), A., ii, 574. 

Anthracene series, studies in the (Bar¬ 
nett and Cook), T., 901. 

Anthranilie aeid, methyl ester, detec¬ 
tion of, in fruit juices (Power), A., ii, 
367. 

Anthranilie aeid, 5-nitroso-, and its 
salts and derivatives (Houbbn and 
Sohreiber), a., i, 109. 

Anthranilomethylenesulphozylie acid, 
sodium salt (Binz and Holzaffel), 
A., i, 30. 

Anthranylpyridinium salts (Barnett 
and Cook), T., 907. 

Anthraquinone, and its derivatives, 
catalytic reducing action of (Sun¬ 
der and Bader), A., i, 676. 
benzoyl derivatives, reduction of 
(Scholl), A., i, 872. 

Bulphonation of, in presence of mercury 
(Roux and Martinet), A., i, 267. 

Anthraquinone, a-amino-, preparation 
of (Society of Chemical Industry 
IN Basle), A., i, 871. 
e^tamino-derivatives (Battegay and 
Claudin), a., i, 613. 
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A&tlira^uiBOMi amino- and nitro- 
amino-derivatives (Terres), A.» i, 
676. 

l;2:5i6-^e<m*amiuo- (Farben- 

FABRIKBN VORM. F. BaYEB 

& Co.), A., i, 747. 

dibromo-derivatives (Battegay and 
Claudin), a., i, 349. 

2 ;3-dibromo-, for synthesis of alizarin 
(Grandmougin), a., i, 871. 
octohloro- (Eckert), A., i, 870. 
l;3-dtchloro-2-hydroxy-, and 1:3:4- 
^richloro-2-hydroxy- (Fries and 
Hartmann), A., i, 256. 
chlorociitiitro-, dichlorouitro-, and dU 
nitrohydroxy- (Gllmann), A,, i, 
424. 

d^nitro-derivatives (Battegay and 
Claudin), a., i, 350. 
Anthraquinone series, preparation of 
compounds of the (Atack and 
Clough), A., i, 870. 
preparation of nitrogenous condensa¬ 
tion products of (Badiscre Anilin- 
& Soda-Fabkik), a., i, 274, 350. 
a-Anthraquinoneazoaeetoaoetio acids, 
and their derivatives (Gattermann 
and Rolfes), A., i, 819. 
p-Anthraquinoneazoanilines (Gatter¬ 
mann and Rolfes), A., i, 818. 
p-Anthraquinoneazodimethylanilines 
(Gattermann and Rolfes), A., i, 
818. 

1 • Anthraquinoneazohydroxylaxiiide, 
4-chloro- and 4-nitro- (Gattermann 
and Rolfes), A., i, 818. 

P' 1:6-Anthraquinoneazohydrozylamide- 
azodimethylaniline (Gattermann and 
Rolfes), A., i, 818. 
l-Anthraquiuoiieazohydrozylamlde-6- 
diazonium sulphate (Gattermann 
and Rolfes), A., i, 818. 
Anthraquinoneazo-iS-naphthols ( Gat¬ 
termann and Rolfes), A., i, 819. 
4:2-Anthraquiiioneazo-a-iiaphthylamme 
(Gattermann and Rolfes), A., i, 
819. 

p-Anthraquinoneazophenols (Gatter¬ 
mann and Rolfes), A., i, 818. 
Anthraquinoneazo-l-phenyl-8-methyl- 
pyrazolones (Gattermann and 
Rolfes), A., i, 819. 
j9*l-Anthraqninoneazoresoroinol (Gat¬ 
termann and Rolfes), A., i, 818. 
m-Anthraqninoneazo-^-tolui^es (Gat¬ 
termann and Rolfes), A., i, 818. 
PP’\ :5-AntliraqumonebisasoamUno 
(Gattermann and Rolfes), A., i, 
619. 

mm-1:5-Anthraqninonebisazo-p-toluid- 
ine (Gattermann and Rolfes), A., 
i, 819. 


Aiithraqiiinone-2-earbozylio aoidt 
di - and 6:6:7:8-te^m-chloro- (Eckert 
and Endler), A., i, 871. 

1:4-Anthraquinoaequinonediazide (Gat¬ 
termann and Rolfes), A., i, 818. 

oo'’{ 1:6-Antliraqamoayldi-i]iiino)dibenz- 
aldehyde (Mayer and Bansa), A., f, 
176. 

l-i8'Anthraqiiinonyl-5-methyltriazole-4- 
carbozylio acid, ethyl ester (Gatter¬ 
mann and Rolfes), A., i, 818. 

Anthrone, preparation of (Barnett and 
Cook), T., 906. 

Antibodies (Huntoon, Masucci, and 
Hannum), a., i, 144. 

Antiketogenesis (Shaffer), A., i, 754. 

Antimony, atomic weight of (Willard 
and Me Alpine), A., ii, 405. 
specific heat of, at low temperatures 
(Gunther), A., ii, 16. 
crystalline structure of (Ogg), A., ii, 
513. 

equilibrium of copper, sulphur, and 
(Guertlbr and Meissner), A., ii, 
689. 

Antimony alloys with cadmium, electro¬ 
motive properties of (Krbmann 
and Gmachl-Pammer), A., ii, 
156. 

thermo - electric properties of 
(Fischer and Pflbiderer), A., 
li, 296. 

with copper and tin, electro-analysis 
of (Foerster and Aanbn8en),*A., 
ii, 350. 

with selenium, electromotive force of 
(Krbmann and Witter), A., ii, 
342. 

with sodium, electromotive properties 
of (Krbmann and Preszfreund), 
A., ii, 332. 

with thallium, electromotive properties 
of (Khemann and Lobinoek), A., 
ii, 167. 

Antimony compounds, toxicity of, to¬ 
wards plants (Wobkr), A., i, 213. 

Antimony ^Wiodide, action of, with 
])henyldimethylarsine (Burrows 
and Turner), T., 1449. 

^risulphide, equilibrium of, with bis¬ 
muth sulphide (Takauashi), A., 
ii, 208. 

equilibrium of, with lead sulphide 
(Iitsuka), a., ii, 206. 
equilibrium of, with silver sulphide 
(Konno), a., ii, 206. 
pcwtosulphide (mlphnr auratum ) 
(Kirchhof), a., ii, 206. 
sulphides, analysis of (van Rossem 
and Dekker), A., ii, 416. 
alkali thiosulphates (v. SzilAoyi), A., 
ii, 207. 
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Antimony detection, eitimation, and 
separation 

detection of (Zimmbrmann), A., ii, 
276. 

detection of, in pre‘<encG of tin 
(Njeoovan), a., ii, 562. 
estimation of, and its separation from 
arsenic and tin (Hahn and 
Philippi), A., ii, 624. 
estimation of, and its separation from 
tin in presence of phosphoric acid 
(Moubet and Barlot), A., ii, 
697. 

separation of, from tin (Luff), A., ii, 
853 . 

Antipyrine ( 1 -phenyh^ . Z-dinvethyl-h- 

pyrazolone\ compounds of mercury 
haloids with (OlivIcri-MandalI), 
A., i, 378. 

Antipyrylaminodiaoetio acid and its 
Silts, and their additive compounds 
with neutral salts, and its ethyl ester 
(Faruher and Kino), T., 292. 
Antithrombin (Doton), A., i, 699. 
Apples, gases in intercellular spaces of 
(Madness), A., i, 759. 
odorous constituents of (Kodama), 
A., i, 220. 

Z’Arabonio acid, amides of (van Wijk), 
A., i, 319. 

^Arabonvlaminoaoetic acid, ethyl and 
methyl esters (van Wijk), A., i, 
319. 

Aragonite, equilibrium of calcite with, 
in acjueous solution (Backstrom), A., 
ii. 317. 

Arginase, action of (Gross), A., i, 622. 
Arginine, formation of creatine from 
(Gross and Steenbock), A., i, 700. 
Argon, light diiTused by (IUyleioh), 
A., ii, 6. 

Aristochin nitrate, preparation of (van 
Itallie and Le Coultre ; van der 
Veen), A., i, 45. 

Aristol (Woollett), A., i, 340. 
Armangite from Sweden (Amin off and 
Mauzelius), a., ii, 269. 

Aromatic compounds, polynuclear, 
spectrochemistry of (v. Auwers and 
Fruhling), a., ii, 230. 
transformations oh(BAMBEROER), A., 

i, 716. 

catalytic hydrogenation of, by means 
of platinum (Willstattbr and 
Waldsohmidt-Leitz), a., i, 667; 

ii, 185. 

nitration of (Wieland, Reisenegoer, 
Bernheim. and Bohm), A., i, 778. 
catalytic nitration of, by means of 
mercuric nitrate (Davis, Worrall, 
Drake, Helmkamp, and Young), 
A., i, 838. 


ArsanilomothyloBoaolphozylio acid, 

sodium magnesium salt (BiNZ and 
Holzappel), a., i, 81. 

Arsanthrene and its derivatives (Kalb), 
A., i, 375. 

Arsanthrene, m-amino-, dichloride 
hydrochloride (Wieland and Rhein- 
heimer), a., i, 374. 

Arsanthrenic acid, and amino- (Wie¬ 
land and Rheinheimer), A., i, 874. 

Arsenic, distribution of, in soils and 
animal and vegetable matter (Lil- 
lig), a., i, 216. 

colloidal, pharmacological action of 
(KClz), a., i, 289. 

Arsenic compounds, toxicity of, towards 
plants (Wober), A., i, 213. 

Arsenic ^nchloride, reduction of, by 
aluminium, in presence of alumin¬ 
ium chloride (Ruff and Staib), A., 
ii, 508. 

Anhydride [arsine)^ preparation and 
estimation of (Thoms and Hess), 
A., ii, 110. 

viscosity and molecular dimensions 
of (Rankine and Smith), A., ii, 
694. 

^niodide, action of, with phenyldi- 
methylarsine (Burrows and Tur¬ 
ner), T., 1449. 

Arienious acid, effect of mercuric 
nitrate on the oxidation of, by 
nitric acid (Klsmeno and Pol- 
lak), a., ii, 442. 

reduction of permanganate by (Ge- 
Loso), A., ii, 115. 

com])ounds of thiocyanates with 
(Ephraim), A., i, 15. 

Arsenious compounds, estimation of, 
volumetrically (Meurioe), A., ii, 
347. 

Arsenites, detection and separation 
of, from arsenates (Sears), A., ii, 
347. 

Arsenic acid, estimation of, iodometri- 
cally (Kolthoff), A., ii, 463. 
estimation of, volumetrically, and 
its salts (Morris ; Corpibld and 
Woodward), A., ii, 519. 
estimation of, in prt'Sence of salts 
(DAbourdeaux), a., ii, 180. 
Arsenates, colloidal (Klemp and v. 
Gyulay), a,, ii, 507. 
detection and separation of, from 
arsenites (Sears), A., ii, 347. 

Arsenic Mulphidc, ph* tosensitiveness 
of sols of (Freundlich and 
Nathansohn), A„ ii 494. 
colloidal, flocculation of (Boutabic 
and Yuillaume), A., ii. 449, 537. 
coagulation of, by cobaltammines 
(MATSUNO), A., ii, 687. 
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Arienio organic eomponndt (Bttrbows 
and Turner), T., 1448 ; (Matsu- 
mita; Adams and Palmer ; Chris¬ 
tiansen), A., i, 70; (WiELAND 
and Rhrinheimer), A., i, 371; 
(Steinkopf and Muller), A., i, 
404 ; (Lewis, Lowry, and Ber- 
GEiM; Steinkopf and Wolfram), 
A., i, 471 ; (Steinkopf and 
SOHWEN), A., i, 694 ; (Like), A., 

i, 696. 

optically active, preparation of (Bur¬ 
rows and Turner), T., 426. 
of the pyrazone series (Farbwerke 
vorm. Meisteu, Lucius, & Brun- 
ing), a., i, 762. 

Arsenic detection, estimation, and separa¬ 
tion - 

detection of (Winkler), A., ii, 275; 

(ZiMMERMANN), A., ii, 276. 
electrically-heated reduction tube for 
use in the detection of (ZwiCK- 
nagl), a., ii, 412. 

detection of, in plant and animal 
organa (Keilholz), A., ii, 708. 
detection and estimation of (Kohn- 
Abrest), a., ii, 130. 
estimation of (Oribier), A., ii, 653. 
estimation of, electric oven for use in 
(Birckenbach), a., ii, 215. 
double tubes for estimation of (Locke- 
mann), a., ii, 694. 

estimation of, in organic compounds 
(Rob^tson), a., ii, 275. 
estimation of, in physiological fluids 
(Engelson), a., ii, 59. 
estimation of, in salvarsan (KiRcnER 
and V. Ruppeut), A., ii, 130. 
estimation of, in soils (Reichert and 
Trebles), A., ii, 519. 
estimation of, colorimetrically, in 
urine and blood (Scheffler), A., 

ii, 216. 

estimation of, and its separation from 
antimony and tin (Hahn and 
Philippi), A., ii, 624. 
Arsenobensene, 3:3'•^^amino•4- 
hydroxy-, dihydrochloride. See Sal¬ 
varsan. 

di- and fefm-aminodihydroxy-, 
acetyl derivatives (Raiziss and 
Gavron), a., i, 370. 
l':^<Arse&odiphenyl-di(4-amino-2:3-di- 
methyl-5-pyra2olone), and its deriv¬ 
atives (Farbwerke vorm. Meisteb, 
Lucius, & BrAning), A., i, 752. 
Areines, primary, condensation of, with 
aldehydes (Adams and Palmer), 
A., i, 70. 

tertiary aromatic, action of sulphur 
monochloride on (Zuckerkandl 
and Sinai), A., i, 901. 


Arsinio acidf, preparation of (Rossn- 
mund), a., i, 370. 
electrical conductivity of (Fichter), 
A., i, 628. 

Arsphenamine. See Salvarsan. 

Artemisia annua, constituents of the oil 
from (Asahina and Takagi), A., i, 9. 

Artemisia hrevifolia, santonin in the 
leaves of (Greenish and Pearson), 
A., i, 211. 

Artemisia ketones, and their derivatives 
(Asahina and Takagi), A., i, 9. 

Arylamines, additive compounds of 
nitro-derivatives of naphthalene with 
(SUDBOROUGH, PiCTON, and Karv^), 

A., i, 557. 

ArylaminocoBramidonines (Badische 
Anilin- & Soda-Fabrik), A., i, 
362. 

Arylazides, chemistry of (Bamberger), 
A., i, 716. 

Arylazoglyozalmecarboxylio acids 

(Farghbr), T., 158. 

Arylhydrozylammes, chemist ly of 
(Bamberoer>, A., i, 716, 723. 

Asbestos, adsorption by (Kolthoff), 
A., ii, 844. 

Aspergdlus niger (Sferigmatocystis nigra)^ 
cflect of salts on the growth of 
(Haensrler), A., i, 836. 
utilisation of dextrose in the growth 
(Tebroine and.WuRMSBR), A., i, 
837. 

effect of iron and zinc salts on the 
growth of (Steinberg), A., i, 482. 
utilisation of nitrogen and of phos¬ 
phorus by (Vorbrodt), A., i. 702. 
effect of sodium chloiide on the de¬ 
velopment of (Molliakd), A,, i, 481. 

Aspirin. See o-Acetoxybenzoic acid. 

Assimilation, plant. See Plants. 

Asymmetric compounds, resolution of 
(Shimomura and Cohen), T., 1816. 

Atmospheric air, ratio of the specific 
heats of carbon dioxide and 
(Partington), A., ii, 621. 
density of (Baxter-; Jaquerod and 
Boeel), a., ii, 636. 
purification of, from toxic gases 
(Desgrez, Guillbmard, and 
SAvhs), A., iit 107. 
ignition of mixtures of methane and 
(Morgan and Wheeler), T., 241. 
propagation of flame in mixtures of 
ethylene and (Chapman), T., 1677. 
explosion of inflammable mixtures of 
coal gas and (David), A., ii, 85. 
explosion of mixtures of hydrogen 
and of carbon monoxide with (Bone 
and Hawaud), A., ii, 628. 
detection of chlorine in (Mationon), 
A., ii, 272. 
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Atmolplierie air, detection of hydro¬ 
cyanic acid in (Sievsrts and 
Hbbmsdorf), a., ii, 224. 
estimation of carbon dioxide in 
(Freund), A., ii, 848. 

Atoms, existence of (v. Antkopoff), A., 
ii, 101. 

* constitution of (Masson), A., ii, 191. 
constitution and confif^uration of 
(Kohlweiler), a., ii, 689. 
structure of (Gedrcke), A., ii, 328; 
(Langmuir), A., ii, 689. 
and Rontgen ray spectra (de 
Broglie and Dauvillier), A., 
ii, 476 ; (Vegard ; Smbkal), 
A., ii, 674. 

the periodic system and radio¬ 
activity (Urbach), A., ii, 251. 
and scattered radiation (Gloceer 
and Kaupp), A., ii, 823. 
in relation to magnetism (Oxlev), 
A., ii, 82. 

and crystallography (Tehtsch), A., 
ii, 24. 

dynamics of (Land^), A., ii, 189. 
stability of (Marshall), A., ii, 322; 

* (Rutherford), A., ii, 582. 
models of (Forsterling ; Smekal), | 
A., ii, 189; (Madelung and 
Land^), a., ii, 190; (Henglein), 
A., ii, 822; (M. and L. de 
Broglie), A., ii, 323 ; (Crehore), 
A., i| 632. 

disintegration of, by a-particles 
(Rutherford and Chadwick), 
A., ii, 293. 

collisions between electrons and 
(Klein and Rosseland), A., ii, 291. 
exchange of energy in cliange of, into 
ions (Auduber'i ), A., ii, 297. 
energy of (Larmor), A., ii, 632. 
latent polarities of (Lapworth), A., 
ii, 543. 

diameter of (Westphal), A., ii, 394. 
of gaseous elements (Rankine), 
A., ii, 192. 

dimensions of (LANDit), A., ii, 189; 
(Broughall), A., ii, 445 ; (Pie* 
Rucci), A., ii, 583 ; (Bragg and 
Bell), A., ii, 689. 
cubical (LandA), A., ii, 189 ; (Made- 
lung and Landi£), A., ii, 190. 
heavy, distribution of electrons in 
(Dauvillier and de Broglie), 
A., ii, 532. 

non-radiating (Larmor), A., ii, 632. 
Atomic ether, in relation to hydrogen 
atoms (Zeiinder), A., ii, 191. 

Atomic nnclens, structure of the 
(KirschS a., ii, 160. 
structure and stability of the (Hark¬ 
ins), A., ii, 582. 


Atomic nucleusi charge on the (Chad¬ 
wick), A., ii, 7. 

Atomic theory, energetic foundations of 
(Urbain), a., ii, 548. 

Atomic volume. See Volume. 

Atomic weight of aluminium (Richards 
and Krepelka), A., ii, 48. 
of antimony (Willard and Me Al¬ 
pine), A., ii, 405. 

of bismuth (Classen and Ney), A., 
ii, 119 ; (HOnigschmid and Birok- 
enbach), a., ii, 646. 
of cadmium (Baxter and Wilson), 
A., ii, 640. 

of chlorine from minerals (Curie), 
A., ii, 896. 

of fluorine (Moj.bs and Batuecab), 
A., i, 389. 

of germanium (Muller), A., ii, 456. 
of lanthanum (Baxter, Tani, and 
Chapin), A., ii, 454. 
of nickel, terrestrial and meteoric 
(Baxter and Parsons), A., ii, 338. 
of tellurium (Bruylants and Desmet), 
A., ii, 448. 

of zinc (Baxter and Hodges), A., ii, 
639. 

Atomic weights (Oddo), A., ii, 691. 
International Commission on (Braun- 
er), a., ii, 691. 

report of the Committee on (Baxter), 
A., ii, 321. 

report of the Swiss Commission on 
(Bernouilli, Dutoit, Guye and 
Treadwell), A., ii, 500. 
and mass-spectra (Aston), T., 677. 
periodicity of (Fehrlb), A., ii, 188. 
harmony of (Droste ; ScHMiz), A., 
ii, 101. 

Atozyl (socfmm 

action of,^on enzymes (Rona and 
Bach), A., i, 69. 

Atractylenc (Takagi), A., i, 733. 

Atractylol, a-cfihydroxy-, and its deriv¬ 
atives (Takagi), A., i, 733. 

Atrolactinic acid, resolution of, and its 
Z-mentliyl ester (Wren and Wright), 
T., 798. 

Atropine, immunity of rabbits to (van 
DER Heyde), a., i, 478. 

Aitalea cohune (cohune nut), globulin 
from (Johns and Gersdorff), A., i, 
212 . 

Augite from Japan (Ohashi), A., ii, 407. 
irom Vesuvius and Etna (Washing¬ 
ton and Mbrwin), A., ii, 212. 
containing aluminium (Tschermak), 
A., ii, 121. 

o-Aurothiolbensoic acid, and its po¬ 
tassium salt (Farbwerkr vorm. 
Meister, Luoius, & Bruning), a., i, 
510. 
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AurotMoiall^lie acid. See o-Auro- 

thiolbenzoic acid. 

Autoolaye, glass (Schmidt), A., ii, 
255. 

Autolysis (Bradley and Felsher), A., 
i, 76. 

source of acids developed in (Mouse), 
A., i, 906. 

Antozidation, limiting pressure of (Jo- 
kissen), a., ii, 99, 688 ; (Weiser and 
Garrison), A., ii, 248. 

Autunites in Portugal, age of (Muguet 
and Seuoin), A., ii, 55. 

Auzochromes, combined (Kauffmann), 
A., i, 422. 

3-Azides of the anthraquiuone series, 
preparation of nitro-derivatives of 
(Farbenfabriken vorm. F. Bayer 
& Co.), A., i, 747. 

1- Azidoanthraquinone, 4-chloro- and 
4-nitro- (Gati'Ermann and Rolfes), 
A. , i, 818. 

2- Azidoanthraquinone, 1-nitro- (Farb- 

ENFABIJIKBN VORM. F. BaYER & Oo.), 

A., i, 747. 

Azidomalonic acid (Curtius and Sieb- 
er), a., i, 653. 

Azidomethylmalonio acid (Curtius and 
Sibber), A., i, 654. 

tf^-Azimides (Schmidt and Hagen- 
bockrr), a., i, 897. 

Azines (Gerhardt), A., i, 746. 
Azine-soarlets, structure and colour of 
(Cohen and Crabtree), T., 2055. 
Azobenzene, solubility of, in caoutchouc 
(Brunt), A., i, 352. 

Azobenzene, j(7-amino-, additive com¬ 
pound of 3:4:6-trinitrotoluene and 
(Giua and Angeletti), A., i, 557. 
acetyl derivative, ^idation of 
(Passerini), a,, i, ^4. 
2-amino-4'-hydroxy- (Ousmano), A., 
i, 133. 

3:5:3';5'-<«<mbromo-, and its acetate 
(R. and W. Meyer and Taeger), 
A., i, 20. 

chlorodmitrohydroxy-, chloro^rinitro-, 
nitroaminohydroxy-, and nitro- 
hydroxy-derivatives (Borsche), A., 
i, 461. 

2'-nitro-4'-cyano-4-hydroxy-, and 

2';4-c^mitro-4'-cyano- (Borsche), A., 
i, 460. 

2:4:6-innitro-4'-hydroxy- (Borsche), 
A., i, 624. 

3- Azobenzeneaeetyleitramalie aoid, 3-j^ 
amino-, ethyl ester (Passerini), A., i, 
896. 

3-Azobenzenecitraoonic acid, fi-p- 

amino- (Passerini); A., i, 896. 
Aiobeniene-o:o'*diaisinio aoid (Kalb), 
A., i, 376. 


Azobenzene-3:8'*diar8inie add, and its 

sodium salt (Lies), A., i, 697. 

Azobenzene-S-malonio acid, 2:4-(2initro- 
4'-hydroxy., ethyl ester (Borsche), 
A., i, 462. 

3’Azobenzeneme8aoonio aoid, fip- 

amino- (Passerini), A., i, 896. 

Azo-oolonring matteri, amino- and 
hydroxy- (Jacobs and Heidel- 
berger), a., i, 44. 

Azo-eomponnds, constitution of salts of, 
with acids (Kehrmann), A., i, 
447. 

kinetics of the reduction of (Gold¬ 
schmidt and Braanaas), A., ii, 
184. 

aromatic, reduction of (Moore), A., i, 
742. 

Azo-oomponndi, hydroxy-, physico¬ 
chemical properties of (Puxeddu and 
Gknnari), a., i, 366, 623. 

Azodiearbozylic aoid, ethyl ester, intro¬ 
duction of hydrazine radicles by 
means of (Diels), A., i, 280. 

Azoimide {hydrazoic acid; nitrogen 
hydride)^ action of, on nitrous acid 
(Oliveri-MandalA), A., ii, 346, 694. 

Azometbinez, preparation of (Mayer 
and Bansa), A., i, 176. 

Azoniom compounds, quaternary sub¬ 
stituted, containing an asymmetric 
nitrogen atom (Singh and Lal), T., 
210 . 

Azop3nToleB (Ciusa), A., i, 865. 

l-Azotetrahydronapbthalene (Tetralin 
G. ra. b. H.), A., i, 406. 

Azotobacter, effect of light on (Kayser), 
A., i, 208, 291. 

effect of, on alcoholic fermentation 
(Kayser), A., i, 642. 

Azotobacter agiley nitrogen fixation by, 
under the influence of light 
(Kayser), A., i, 79. 
action of uranium salts on (Kayser), 
A., i, 479. 

Azozybenzene, p-amino-dorivatives, and 
their acetyl derivatives (Passerini), 
A., i, 624. 

3;5:3';6'-^e^mbromo- (R. and W. 

Meyer and Taeger), A., i, 20. 
o-hydroxylamino-, and its compound 
with phenylcarbiraide (Ousmano 
and Della Nave), A., i, 622. 

Azozy-oomponndi, relation between 
diazo-compounds and (Angeli), A., i, 
364. 

o-Azozy-p-methozypbenylaeetio acid 

(Kbbmack, Perkin, and Robinson), 
T,, 1631, 
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B. 

Bacillus acetoethylicumi production of 
acetone by (Arzbbrger, Peterson, 
and Fred), A., i, 80. 

Bacillus lactis aerogenes, fermentation of 
sugar by (Neuberg, Nord, and 
Wolff), A., i, 148. 

Bacillus rucserUericus mtlgatust bio¬ 
chemistry of (Grimmer and Wie- 
mann), a., i, 479. 

Bacillus proteuSf action of, on amino- 
acids (Otsuka and Hirai), A., i, 291. 

Bacillus suUilis^ oxidation of glycerol 
by (Aubel), a., i, 641. 

Bacteria, activity of, in relation to soil 
acidity (Stephenson), A., i, 916. 
action of, on amino-acids (Otsuka; 
Hirai), A., i, 291. 

production of volatile fatty acids by 
(Zoller and Clark), A., i, 385. 
cycloclastic power of (IIaistrick and 
Clark), A., i, 479. 
measurement of the production and 
absorption of gas by (Fleming and 
•Clemenger), a., i, 207. ' 
influence of buffer salts and the re¬ 
action of media on metabolism by 
OVolf), a., i, 208. 
lactic acid, velocity of growth of, in 
varied hydrogen-ion concentra¬ 
tions (SVANBKR(J), A., i, 80. 
proteolytic activity of (Gorini), A., 
i, 641. 

methane, physiology of (Munz), A., i, 
909. 

nitrate-forming, efl’cct of organic 
nitrogen compounds on (Fred and 
Davenport), A., i, 632. 
nodule, fixation of nitrogen by 
(Whitincj and Schoonover), A., i, 
208. 

Bacterium uiethauicumj physiology of 
(Munz), A., i, 909. 

Balsam, gurjun, detection of, by the 
Turner reaction (Luther), A., ii, 
468. 

Peru, adulteration of (van Itallie), 
A., ii, 226. 

Barfoed’s reagent, improved form of 
(Roaf), a., ii, 625. 

Barium salts, adsorption of (Odi^n and 
Langelius), a., ii, 625. 
antagonism of sulphates to (Koch- 
mann, Lucanus, and Multhaupt), 
A.,i, 147. 

Barium tri^ and jt? 0 r-thiocarbonates 
(Yeoman), T., 48. 

chloride, equilibrium of, with calcium 
and strontium chlorides (Schaefer), 
A., ii, 96. 


Barium chloride, equilibrium of, with 
potassium and sodium chlorides 
(Janecke ; Vortisch), a., ii, 95, 
96. 

hydrides (Tomkinson), A., ii, 453. 
oxides, higher (Traube and Schulze), 
A., ii, 648. 

selenodithionate(M organ and Smith), 
T., 1068. 

stibiothiosulphate (v. SzilIgyi), A., 
ii, 207. 

Barium detection, estimation, and 
separation:— 

detection of (Lutz), A., ii, 696. 
detection of, in presence of calcium 
and strontium (Ludwig and Spir¬ 
es ou), A., ii, 276. 

estimation of, as sulphate (Winkler), 
A., ii, 62. 

estimation of, volumetrically, in 
presence of strontium (Kolthoff), 
A., ii, 62. 

separation of, from calcium and stront¬ 
ium (Kolthoff), A., ii, 63. 

Barley, germinating, enzymes in (Mae- 
strini), a., i, 152. 

Baron, the term (Masson), A., ii, 191. 

Basalt-tuffs, Styrian, enclosures in 
(SoH abler), a., ii, 122. 

Base Cii)H 0 O 2 N, and its salts, from 
reduction of o-nitrobenzoylacetone 
(Gabriel and Gerhard), A., i, 
441. 

and its hydrochloride, 
from catalytic reduction of thebaine 
(Speyer and Freund), A., i, 803. 
C 19 H 22 O 2 N 2 from dihydrocupreonium 
oxide and alcoholic potash ( Weller), 
A., i, 267. 

C 20 H 24 N 4 and its derivatives, from 
formaldehyde and 4:6-diamino-?/i- 
xylene (Pearman), T., 720. 

Bases, organic quaternary (Gabriel), 
A., i, 58 ; (Boese), A., i, 60. 
tricyclic (Moore and Doubleday), 
T., 1170. 

estimation of, volumetrically (Tizard 
and Boerek), T., 132 ; (Bruhns), 
A., ii, 592. 

estimation of, in combination with 
strong or weak acids (Kolthoff), 
A., ii, 466, 616. 

if'-Bases, researches on (McLeod and 
Robinson), T., 1470. 

Bassia (mahua), biochemistry of the 
flowers of (Fowler, Behram, Bhats, 
Hassan, Mahdi-hassan, and Inu- 
GANTI), A., i, 152. 

“ Bayer 1 ^6,” experiments with (Habn- 
DEL and JoETi'EN; Mayer and Zeiss ; 
Wenyon), a., i, 908. 

Bean, muug. See Phaseolus aureus. 
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Bean, carbohydrates in (Petehson 
and Churohill), A., i, 613. 

Boja. See Soja-bean. 
velvet. See Stizolobium, 

BeeS'Wax. See under Wax. 

Beetroots, polyoses in decaying (Voto- 
6ek), a., i, 704. 

Bementite from Washington, and its 
identity with caryopilite (Pardee, 
Larsen, and Steiger), A., ii, 211. 

Bensaldehyde, pyrogenic decomposition 
of, at high temperatures (Peytral), 
A., i, 166. 

phytochemical reduction of, by yeast 
(Neuberg and Hirsch), A., i, 480. 
additive compound of phosphorus tri¬ 
chloride and (CoNANT and Mac¬ 
donald), A., i, 69. 
and 0 - and p-bromo-, condensation 
products of, with acid haloids 
(French and Adams), A., i, 343. 
condensation of m-dimethylamino- 
phenol with (Krishna and Pope), 
T., 286. 

condensation of dipeptide anhydrides 
with (Sasaki and Hashimoto), A., 
i, 197. 

Benzaldehyde, p-amino-, di^ and tri- 
bromo-, (ftbromoamino-, c^ibromo- 
chloro-, dJibromoiodo-, eftbromoiodo- 
nitro-, and ^nbromonitro-, and their 
derivatives (Jansb), A., i, 453. 
o-chloro-, action of, on naphthyl- 
amines (Mayer and Bansa), A., i, 
175. 

nitro-derivatives, metabolism of. See 
Metabolism. 

jt7-nitro-, condensation of, with aroma¬ 
tic amines (Lowy and King), A., 
i, 337. 

2:4-dinitro-derivatives (Lowy and 
Downey), A., i, 337. 

2;4:6-^rmitro-, condensation deriva¬ 
tives of (Lowy and Balz), A., i, 
337. 

Benzaldehydebromobenzoylhydrazones 
(Buning), A., i, 521. 

Benzaldehydeoyanohydrin, o-chloro- 
(Karrer, Baumgarten, Gunther, 
Harder, and Lang), A., i, 262. 

Benialdehydediphenylacetylhydrazone 
(Staudinger and Hammet), A., i, 
325. 

Benzaldehyde-4-nitro-2-oarbet]iozy- 
phenylhydrazone (Kenner and Wit- 
ham), T., 1055. 

Benzaldehyde-4-nitro-2-oyanophe]iyl- 
hydrazone, o-hydroxy- (Borsche), A., 
i, 460. 

Beiizaldehyde-6-nitro-4-oyano-m-tolyl* 
hydrazone, o-hydroxy- (Borsche), A., 
i, 461. 


Benzaldehyde-^-nitrophenylhydrazone, 
and ^-nitro-, potassium and sodium 
salts (Giusa), a., i, 64. 

Benzaldehydetffxdtrotolylhydrazonei 
(Brady and Bowman), T., 899. 

Benzaldozime-iV-jff-dietliylaminophenyl 
ether, jp-nitro- (Barrow and Grif¬ 
fiths), T., 216. 

Benzaldozime-A^’;>-dimethylamino- 
phenyl ether, p-nitro- (Barrow and 
Griffiths), T., 214. 

Benzaldoxime-iV^j?-di- 7 i-propylamino- 
phenyl ether, ^-nitro* (Barrow and 
Griffiths), T., 215. 

Benzaldozime-iV^-p-ethylaminophenyl 
ether, p-nitro- (Barrow and Grif¬ 
fiths), T., 215. 

Benzaldozime-iV-p-nitrophenyl ether, p- 
nitro- (Barrow and Griffiths), T., 
216. 

Benzaldozime-iV^-phenyl ether, p-nitro- 
(Barrow and Griffiths), T., 213. 

Benzamide, thio-, condensation of benzo- 
nitrile and (Ishikawa), A., i, 728. 

Benzamidine, condensation of ethyl 7 - 
diethoxyacetoacetate with (Johnson 
and Mikeska), A., i, 67. 

Benzamidine, iodo-, reactions of (Bou- 
GAULT and Robin), A., i, 272. 

l:3-Benzdiazole-2-benzamide, and its 
derivatives (Bistrzycki and Lecoo), 
A., i, 466. 

l:3-Benzdiazole-2-^e;^rachlorobenzoic 
acid, and its phenylhydrazide (Bis- 
TEZYCKi and Lecco), A., i, 456. 

1:3-Benzdiazole-2-(3')-P3rridine-(2')- 
carbozylio acid, and its derivatives 
(Bistrzycki and Lecco), A., i, 457. 

Benzene, formula of (v. Weinberg), A., 
i, 778, 781. 

structure of (Oiamioian and Ciusa), 
A., i, 329 ; (Gnezda), A., ii, 394. 
nucleus, radius of the (Lorenz), A., 
ii, 158. 

substitution in the (Davies), T., 
853, 876 ; (Giua and Giua), A., 
i, 858 ; (Boeseken, Brandsma, 
and ScHOUTissEN), A., ii, 34. 
substitution and addition in the 
(Giua, Marcelling, and Curti), 
A., i, 193. 

influence of nitro-groups on the 
reactivity of substituents in the 
(Burton and Kenner), T., 1047; 
(Kenner and Witham), T., 
1053. 

migration of alkyl groups in the 
(CopisARow), T., 1806. 
migration of halogen atoms in the 
(CopisAROw), T., 442. 
ultra-violet, absorption spectrum of 
the vapour of (Schulz), A., ii, 74. 
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Benzene derivatives, s^ctrochemistry 
of (V. Atjwbrs and Fruhlino), A., 
ii, 229. 

reactivity and conductivity in solu¬ 
tions of salts in (Cady and Bald¬ 
win), A., ii, 809. 

and nitro-, effect of finely-divided 
solids on the freezing points of 
(Parker), A., ii, 430. 
and its halogen derivatives, density of, 
and the Mendeleev rule (Herz and 
Meyer), A., ii, 881. 
vapour tension and molecular volume of 
mixtures of toluene and (Schulze), 
A., ii, 878. 

surface tension of (Richards and 
Carver), A., ii, 384. 
viscosity of mixtures of benzyl benz¬ 
oate and (Kendall and Monroe), 
A., ii, 241. 

adsorption of, by charcoal, alone, and 
from iodine solution (Bakr and 
Kino), T., 464. 

equilibrium of, with chloroform and 
with ethyl ether (Schulze), A., ii, 
388. 

distribution of silver perchlorate 
d)etween water and (Hill), A., ii, 
261. 

pyrogenic decomposition of, at high 
temperatures (Peytral), A., i, 166. 
chlorination of, with sulphuryl chlor¬ 
ide (Silberrad), T., 2029. 
and its derivatives, condensation of 
acetylene with, in presence of 
aluminium chloride (Cook and 
Chambers), A., i, 332. 
condensation of chloral hydrate with, 
in presence of aluminium chloride 
(van Labr), A., i, 503. 
commercial, paraffin hydrocarbon in 
(Timmermans), A., i, 490. 
action of, on blood (Launoy and 
L^yy-Bruhl), a., i, 204. 

Benzene, pentahiomo- (Eckert), A., i, 
854. 

5-bromo-l:2:4-<nnitro- (Giua), A., i, 
661. 

p-£?ichloro-, nitration of (Holleman, 
Hollander, and van Haeftbn), 
A., 1, 603. 

^nchloro, and ^richloronitro- (Holle¬ 
man and VAN Haeften), A„ i, 167. 
<cimchloro-derivatives (Holleman), 
A., i, 406. 

tetra^^ penta-, and 7^ca;a-chloro-deriva- 
lives (Holleman), A., i, 102. 
Aarachloro-, formation of, in the 
electrolytic preparation of chlorine 
(Bourion and Coubtois), A., i, 
602. 

frichlorodmitro- (Huffer), A., i, 649. 


Benzene, o- and m-chloroniti) 060 i> (Ha¬ 
worth and Lapworth) T., 772. 
9n-dinitro-, additive compounds of 
(KARVit and Sudborouqh), A., i, 
657. 

irinitro-, compounds of, with aromatic 
amines (Ley and Pfeiffer), A., 
i, 336. 

l:3:5-^nnitro-, preparation and proper¬ 
ties of (Radcliffb and Pollitt), 
A., i, 233. 

nitroso-, compounds of> with estragole, 
methyleugenol and myristiciii 
(Alessandri), a., i, 730. 
Benzeneazoacetylacetone, p-bromo- 
(Moroan and Drew), T., 622. 
4-Benzeneazo-1 • acetylaminonaphthal- 
ene, 4-p nitro- (Konio and Kohler), 
A., i, 469. 

4-BenzeneaBO-5-amino-2-phenyl-l:2:3- 
benztriazole, and its hydrochloride 
(Schmidt and Hagenbocker), A., i, 
898. 

4-Benzeneazo-5' aniino-2-phenyl-6- 
methyl-1:2:3-benztriazole (Schmidt 
and Hagenbocker), A., i, 899. 
4-Benzeneazo • 1 -benzoy laminonaphthal- 
ene, 4-p-nitro- (Konig and Kohler), 
A., i, 459. 

4-Benzeneazo-6-bromo-nt-creiol (v. 

Auwers, Borsche, and Weller), 
A., i., 572. 

/8-Benzeneazowobutyl p-hydroxy-o-tolyl 
ketone, and i3-p-bromo- and j3 p-nitro- 
and their phenylhydra zones (v. 
Auwers and Lammeuhirt), A., i, 
464. 

Benzene-5-azo-6-chlorO'2:4-tol7lenedi- 
amine, and 4'-i)itro-, and their deriv¬ 
atives (Morgan and Jones), T., 188. 
8 -Benzeneazodihydroquinidine, 6-amino- 
and 5-hydroxy- (Jacobs and Heidel- 
BERGER), A., i, 45. 

8 -Benzeneazodihydroquinine, 6-amino- 
and 5-hydroxy- (Jacobs and Heidel- 
berger), a., i, 45. 

Benzeneazo-1:3-diketohydrindene, p- 

nitro- (Das and Ghosh), A., i, 897. 
8 -Benzeneazoethyldihydrocupreine, 5- 
amino- and 5-hydroxy- (Jacobs and 
Heidelberoer), a., i, 45. 
6 -Benzeneazoflavone, (Ruhemann), A., 
i, 431. 

2‘Benzeneazoglyoxaline-4:5-di*carb- 
oxylio acid, 2-p-bromo- (Fargher), 
T., 162. 

4-Benzeneazo-l: 8-(f ihydroxynaphtbalene 

(Heller and Kretzschmann), A., 
i, 458. 

Benzeneazomeiitylene, 2:4; 6-<Wnitro* 

(Meyer and Toohtbrmann), A., i, 
895. 
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4-Benzeiieazo*2-meth7lgljozitlixL6-5- 
oarboxyllo aoid, 4-^-broino- (Fargh- 
kr), T., 161. 

Benseneaso-l-methylpyrrole, j^-nitro- 
(Ciusa), a., i, 365. 

Benzeneazo^a-naplithols, ^rmitro- 
(Borsohe), a., i, 625. 

Benzeneazopaeonol (Soxn), A., i, 279. 

jS-^-Benzeneazophenoxycinnamic acid, 
and its sodium salt and ethyl ester 
(Ruhemann), a., i, 431. 

Benzeneazophenylaminooamphor, p- 
nitro- (Forster and Saville), T., 
796. 

9.^.Benzeneazoplienylamino-9:10-di- 
hydroanthracene (Barnett and 
Cook), T., 911. 

4-Benzeneazo-2-pheiiylglyoxaline-6- 
carboxylic acid, 4-jij-bromo-, and ils 
sodium salt (Fargiier), T., 159. 

^)-Benzeneazopbenyl-4^:6'-m-toluidin6 
(Giua and Angeletti), A., i, 657. 

Benzeneazopyrroles, uitro- (Ciusa), A., 
i, 365. 

S'BenzeneazoquinoIine, 5 -amino> and 
6 -liydroxy- (Jacobs and Heidel- 
berger), a., i, 45. 

4'Benzeneazo-l'/^-tolaexLe8ulphonamido> 
naphthalene, 4-ji)-nitro-, sodium salt 
(Konig and KOiiler), A., i, 459. 

8>Benzeneazo-2:6-tolylenedianiine 
(Schmidt and Haoenbocker), A., i, 
899. 

m-Benzene *3:4-disulphonatodie thy lene- 
diaminecobaltic salts, broino- (Duff), 
T., 1986. 

Benzene>o-disnlphonimide, and its salts 
(Holleman), a., i, 652. 

Benzene-1:8 - disnlphonylbis-l :4-naph- 
thylenediamine (Morgan and Grist), 
T., 606. 

2-Benzenehydrazoglyoxaline-4:6’di- 
carboxylic acid, 2-^-bromo- (Fargh- 
ek), T., 163. 

Benzenehydrazo-S-nitrodcyanotoluene, 

2':4':6'-<ymitro- (Borsche), A., i, 

461. 

Benzenesulphonio acid, benzyl and 
^i-propyl esters (Hahn and Walter), 
A., i, 652. 

Benzenesulphonic acid,^7-^/chloro-, com¬ 
pounds of metallic ammines with 
(Ephraim), A., i, 339. 
rfihydroxy-, basic barium salt (Auger 
and Vary), A., i, 667. 

Benzenesulphonylbenzeneazoaoetic acid, 
ethyl ester, amide, and nitrile (Troger 
and Berndt), A., i, 744. 

Benzeneznlphonyl-^-ethoxybenzeneazo- 
acetic acid, ethyl ester, amide, and 
nitrile (Troger and Berndt), A., i, 
745. 


Benzeneznlphonylfarmyl cyanide, phen- 
ylhydrazone and its metallic salts 
(Troger and Berndt), A., i, 742. 

Benzenesulphonylglyoxylic aeid, amide 
and ethyl ester, phenylhydrazones of, 
and their sodium salts (Tr 6 oer and 
Berndt), A., i, 744. 

Benzenesnlphonylmethoxybenzeneazo- 
acetic acids, ethyl esters and amides 
(TrOgeu and Berndt), A., i, 744. 

Benzenesulphonylmethoxybenzeneazo- 
nitriles, and their metallic salts 
(Troger and Berndt), A., i, 744. 

Benzenesulphonyltolueneazoaoetie 
acids, ethyl esters and amides (Troger 
and Berndt), A., i, 744. 

Benzenesulphonyltolueneazoacetoni- 
triles, and their metallic salts (Troger 
and Berndt), A., i, 744. 

BenzeneBulphonyl-a5-9n-xyleneazoacetic 
acid, amide, ethyl ester and nitrile, 
and their metallic derivatives (Troger 
and Berndt), A., i, 745. 

Benzhydrol-2:4:2':4'-tetracarhoxylio 
acid, lactone, and its resolution (Mills 
and Nodder), T., 2102 . 

Benzhydrylidene-ethyleneoxidecarb- 
oxylic acid. See ajS-Oxido-yy-di- 
phenyl-A^-butenoic acid. 

Benzhydrylidenepyruvic acid. See 
a-Keto-yy-diphenyl-A^-butenoic acid. 

Benzidine, 2 : 6 : 2 ': 6 '-/c^rrtbromo-, and its 
salts (11. and W. Meyer and Taeger), 
A., i, 20 . 

Benzil {dibenzoyl)^ action of ammonia on 
(Schonbehg), a., i, 272. 
behaviour of, in the organism 
(Sieburg and Harloff), A., i, 
146. 

idicnylsemicarbazono (Staudinger 
and Hammet), A., i, 326. 

Benzil, 2;l:2';4'-<#'^mbydroxy-, and its 
derivatives (Karrer and Ferla), A., 
i, 342. 

Benzil-o-carboxylic acid (Mater, Sieg- 
litz and Ludwig), A., i, 555. 

$-Benzildioxime (Atack and Whin- 
yatks), T., 1184. 

Benzilic acid (Herzig and Schleiffer), 
A., i, 244. 

behaviour of, in the organism 
(Sieburg and Harloff), A., i, 
146. 

Benziminazole picrate (Meisenheimer 
and Wieger), A., i, 740. 

Benziminazole‘2‘ethyl-a-8ulphoiiic acid 
(Backer), A., i, 855. 

Benziminazole-2-8ulphonic acid (Back¬ 
er), A., i, 865. 

Benzo-7-bromo-i3-hydroxypropylamide 
(Bergmann, Dreyer and Kadt), 
A., i, 774. 
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Benso-Y-ohlnro-/3-liydrozyprf)pylaiiiid6, 

and ^j-nitro- (Beiigmanu, Radt, a^d 
Brand), A., i, 680. 

Benao^/ichlorc^opylamide (Bergmann, 
Radt, aiid Brand), A., i, 689. 

BenzocoumaranoxLei. See Naphthafur- 
auoues. 

Beiiaoftil7eBe*w*oarbozylio aeid (Wis- 
LiOENUfl and Weitemeykr), A., i, 
611. 

Benzohomomorplioli&e, and its salts 
(V. Braun and Beaunsdorf), A., i, 
437. 

Benzobydrazide, 2 : 6 -d 2 - and 2:4:6-^n- 
bromo- (Buning), A., i, 620. 

Benzoic acid, synthesis of, from benzene 
(McKee and Strauss), A., i, 416. 
heat of combustion of (Henning), 
A., ii, 379. 

Benzoic acid, lithium and potassium 
salts (Landeieu), Ao, i, 109. 

Benzoic acid, 7 -aniinopropyl, 7 -anilino- 
propyl, 7 -ani 8 idinopropyl, 7 -bromo- 
propyl, and 7 -methylaminopropyl 
esters (v. Braun and Brauks- 
douf), a., i, 486. 

and cliloro- and nitro-, 7 -aminopro- 
fiylene and glyceryl esters (Berg- 
mann. Brand and Drbyer), A., 
i, 445. 

benzyl ester, viscosity of mixtures of 
benzene and (Kendall and Mon¬ 
roe), A., ii, 241. 

7 -bromo-o-aininoisopropyl ester,hydro- 
bromide (Bergmann, Dreyer, and 
Radt), A., i, 774. 

?i- and iso-eugenol esters, melting 
points of (MoKie), T., 777. 
and jt 7 -chloro-, halogenacyl esters of 
(Ulioh and Adams), A., i, 802. 
lubanyl ester, properties and constitu¬ 
tion of (Reinitzer), a., i, 852. 
lubanyl esters, and their dibromides 
(ZiNKB and Dzrimal), A., i, 187. 

Benzoic acid, substituted derivatives, 
iniiuenceof position on the solubility 
of (SiDGWiCK and Ewbank), T., 
979. 

mono- and d^'-amino-, and mom- and 
nitro-, allyl esters (Adams and 
Vollweiler), a., i, 416. 
amino- and nitro*, esters of (Brill), 
A.,i, 727. 

amino-, and nitro-, benzyl esters and 
their hydrochlorides (Shonlb and 
Row), A., i, 341. 

amino- and nitro-m hydroxv-deriv- 
atives (Froeliciiee and Cohen)^ 
T.,1425. 

j 3 -amino-, »-butyl ester (SooiiTfi 
Chimique des UsiNiui vv Rh6n£), 
A., i, 245. 


Bensoio acid, j?-ainino-, diethjrlamino* 
ethyl ester. Bee Novocaine and 
Syncaine. 

ethyl ester, anaesthetic action of, 
and its derivatives (Moegen- 
ROTH), A.,'i, 384. 
derivatives of (Thoms and Rit- 
SEHT), A., i, 343. 

i^-thiolacetyl derivative (Binz and 
Holzappel), a., i, 31. 
jo-amino- and ^-nitro-, o-diethylamino* 
cj/cZohexanyl esters of (Osterbbro 
and Kendall), A., i, 728. 
dibromochloro-, dibromonitroso*, tri^ 
bromonitro-, and ^nbromonitroso- 
(Jansb), a., i, 453. 

2-chloro-3-nitro-, and its esters 
(Kenner and Stubbings), T., 598. 
m- and p-bydroxy-, tetra-acetyl- 
glucose esters (Karrek, Baum- 
(iARTEN, GiTITTHER, HARDER and 

Lang)» a., i, 262. 

2- iodo-3-nitro-, ethyl ester (Kenner 
and Stubbings), T., 599. 

nitro-derivatives, tolyl esteis (Hang- 
Gi), A., i, 244. 

p-nilro-, o-chlorobenzyl ester (Rosen- 
MUND and Zbtzschb), A., ii, 681. 
di- and <n-nitro-, esters, action of 
alcohols on (Sudborough and 
KarvA), a., i, 666. 

3- and 5-nitro-2-chloro-, ethyl esters, 
condensation of, with hydrazines 
(Kenner and Witham), T., 1063. 

d/thio-, methyl ester (Staudinger 
and Siegwart), A., i, 26. 
w-dfthio-. See Disulphidobenzoic acid. 
Benzoic acid m-disalphozide (Smiles 
and Stewart), T., 1797. 

Benzoic anhydride, compound of sul¬ 
phuric acid with (Bergmann and 
Radt), A., i, 666. 

o-Benzoicsulphinide. Sec '‘Saccharin.” 
o-Benzoicsulphinide, 6-chloro- (Davies), 
T., 880. 

Benzoin, Siam, constituents of (Rei¬ 
nitzer), A., i, 361, 352. 
and hydroxy-, behaviour of, in the 
organism (Sibburg and Harloff), 
A., i, 146. 

Benzomorpholine. See 2:3-Dihydro-l :4- 
benzi^ooxazine. 

Benzonitrile, condensation of thiobenz- 
amide and (Ishikawa), A., i, 728. 
Benzophenone, thio-, action of diphenyl- 
keten on (Staudinger, Kleyer, 
Berrza, and Corvi), A., i, 84. 
Benzophenonedicarbozylio acid, tetra- 
chloro- (Eckert and Endler), A., i, 
872. 

Beazophenonedit^en^aoetylliydrazone 
(Staudinger and Hammst), A., i, 826. 
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BeiiBOpliettone>2-nitro-4-oyanoplieiiyl- 
hydrasone (Bobsche), A., i, 460. 

Benzophenoiie<2:4: 2' :4'-tetraoarboxylio 
acid, ketodilactona, optically active 
forms of, and its deiivatives (Mills 
and Noddsr), T., 2094. 

Benzo-polymetliylene oomponnds (v. 
Braun and Kirsciibaum), A., i, 407. 

p-Bensoquinone, formula of, and its 
decomposition by heat and by boiling 
'water (Stoltzenbero and Stoltzen- 
berg-Bergius), a., i, 82. 

^-Benzoqainoneozime, hydrazones of 
(Borsche), a., i, 461. 

^■Benzoqui]ioneozim 6 > 2 -nitr 0 ‘ 4 -oyano- 
phenylhydrazone (Borsche), A., i, 460. 

Benzosuberene (Borsche and Rom), 
A., i, 166. 

Benzosuberenone, oximino- (Borsche 
and Roth), A., i, 166. 

Benzotbiazole methoperchlorate (Eonig 
and Treichel), A., i, 738. 

Benzoxazoles, relation between fluor¬ 
escence and constitution of (Hen- 
rich), A., i, 886. 

Benzoyl chloride, condensation of ethyl¬ 
ene with, in presence of aluminium 
chloride (Norris and Couch), 
A., i, 32. 

compound of sulphuric acid with 
(Bergmann and Radt), A., i, 666. 

Benzoylacetone, m- and p-amino-, and 
m - and p-nitro- (Gabriel and Ger¬ 
hard), A., i, 688. 

A^^-Benzoyl-A^a.aoetyl-o-hydrazino- 
benzoic anhydride (Heller and 
Jacobsohn), a., i, 440. 

Benzoyl-p-aminobenzoio acid, p-nitro-, 
ethyl ester (Thoms and Riisekt), 
A., i, 344. 

6 -Benzoylamino- 6 -benzoylozy-l-phenyl- 
benzozazole (Uenrich and Roedel), 
A., i, 888 . 

Benzoylaminobenzoylozy-l’phenyl- 
methylozazole (Henrich, Rossi eut- 
scHER, and Matulka), A., i, 888. 

Benzoylamino-l-phenylmethylozazole, 
hydroxy- (Henrich, Rossteutscher, 
and Matulka), A., i, 888. 

i3-Benzoylamino-i3-phenylpropio« 

5 henone (McKenzie and Barrow), 
\, 73. 

7 -Benzoylaminopropylene, and 7 -p- 
nitro-, benzohydrins (Bergmann, 
Brand, and Drever), A., i, 445. 
Benzoylbromoaoetic acid, o-nitro- 
(Gabriel and Gerhard), A., i, 441. 
a’Benzoyl-i3-2:4:6-^rfbromobenzoylhydr- 
azine (Buniko), A., i, 520. 
Benzoylcamphor, keto-enolic tauto- 
inerism of, in solvents (Yixssboxss), 
A., ii, 179. 


Benzoyloarbinol, local ansssthetic pro¬ 
perties of (Hjort and Eaufmann), 
A., i, 834. 

jS-Benzoyl-a-o-ohlorophenylethylene 
oxide (WsiTZ and Scheffer), A., i, 
869. 

^-Benzoyl-ay-di-p-anisyl-Aar-bntadiene, 
a-hydroxy-, and its salts (Dilthet 
and Burger), A., i, 429. 

l-Benzoyl-SilO-di-p-bromobenioyl- 
anthraquinol, 1-p-chloro- (Scholl and 
Hahle), a., i, 874. 

8- Benzoyl-2:6-dimethylpyridine-4- 
oarboxylio acid, and its picrate and 
ethyl ester (Mumm and Boiime), A., i, 
489. 

3:4-Benzoyleneanthranil 5* chloro- 7 - 

nitro-, and 6 -nitro- (Gattermann and 
Rolfeb), a., i, 818. 

Benzoyleneanthraquinoniminazole (Lieb 
and SoHWARZER), A., i, 691. 

l:2-o-Benzoylene-l:8-benzdiazole, ieira- 
chloro- (Bistrzycki and Legco), A., 
i, 456. 

d-Benzoylethylaminovalerio acid, and 
its ethyl ester (Ruzicka), A., i, 591. 

9- Benzoylfluorene,desmotropy of (Meyer 
and Gottlieb-Billboth), A., i, 422. 

Benzoylformaldehyde-nitrophenylhydr- 
azones, potassium salts of (Ciusa), 
A., i, 63. 

Benzoyl glyceride (Fairbourne and 
Toms), T., 1040. 

iV'-Benzoylhomocincholeuponio acid, 

ethyl ester, condensation of ethyl 
quinoline-4-carboxylate with (Ver- 
EINIGTE ChININFABRIKEN ZiMMER 

&Co.), A., i, 360. 

A^^-Benzoyl-o-hydrazinobenzoic acid 
(Heller and Jacobsohn), A.,i, 440. 

Benzoylhydrindenes (Borsche and 
Pommer), a., i, 169. 

6 -Benzoyl-a-p-niethoxyphenylethylene 
oxide (Weitz and Scheffer), A., i, 
869. 

l-Benzoyl- 6 -methybA^-pyrroline (Hel- 
ferich and Dommeb), A., i, 52. 

a-Benzoyloxycinnamio acid, ethyl ester 
(Gault and Weick), A., i, 728. 

j 8 -Benzoyloxyethylethylallylamine, iS-p- 
amino-, and iS-p-nitro-, and their salts 
(V. Braun and Braunsdorf), A., i, 
772. 

/3-Benzoylozyethylfarfnrylethylamine, 

i3-p-amino- (v. Braun and Brauns¬ 
dorf), A., i, 773. 

a-Benzoyloxyisohexoic acid, ethyl ester 
(Kodama), a., i, 220. 

Benzoyloxymethylene-epioamphor (Per¬ 
kin and Titlby), X., 1099. 

Benzoyloxyphenylaoetanilide (Pas- 
serini), a., i, 896. 
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Benzoyloxyphenylaoetyl-j^-amlnoaso- 
benaena (Pabskrini), A., i, 896. 

5- Benzoylozy-1 -phenylbeiizozazole 
(Hxkbioh and Opfbrmakn), A., i,887. 

4 -Beiizoylozy-l-ph0iiylbenzozazole 
(Henbich and Roedel), A., i, 888. 

6 - Benzoylozy-l-pbenylbenzozaEole 
(Hbnbich and W under), A., i, 889. 

B-Benzoylozypropylamixie, 7 -chloro-, 
hydrochloride (Bekqmann, Badt, and 
Brand), A., i, 689. 

4-BeiizoyIozy-m-tolttio acid ( v. Au webs), 
A., i, 119. 

Benzoylphenylethylene ozide (Du> 
fraisse), a., i, 114. 

jS-Benzoyl-a-phenvlethylphthalamlo acid 
(McKenzie and Barrow), T., 75. 

Benzoylpropionio acid, asymmetric re¬ 
duction of, in the body (Thierfelder 
and ScHEMPP), A., i, 511. 

a-Benzoylpropionio acid, a>o-nitro-, 
ethyl ester (Gabriel and Gerhard), 
A., i, 441. 

1-Benzoylpyridininm (Weitz, Roth, 
and Nelken), A., i, 804. 

B-Benzoyl-a-ityrylethylene ozide 
(Weitz and Scheffer), A., i, 869. 

l:2:3-Benztriazole, 6-cyano- (Borsche), 
A., i, 460. 

l;2:8-BeiLztriazole-6-aoetio acid, 6 -nitro- 
(Borsohe), a., i, 462. 

Benzyl chloride, effect of substitution on 
the reaction of sodium ethoxide 
with (Franzen and Rosenberg), 
A., i, 233. 

m-chloro- (Kenner and Witham), 
T., 1460. 

3-Ghloro-2-cyano- (Kenner and 
Witham), T., 1458. 

^'Ditro-, condensation of nitroso- 
compounds with (Barrow and 
Griffiths), T., 212. 

^obutyl sulphide (Adams, Bramlet, 
and Tendick), A., i, 5. 

Benavlaoetone-i^-tolil (Knoeyenaobl 
and Jaqer), A., i, 786. 

Benzyl aleohol, esters of, with an anti- 
spasmodic action (SnoNLEandRow), 
A., i, 841. 

Benzyl aleohol, 5-iodo-8-nitro- 4-hydrozy- 
(Kharasch), a., i, 610. 
m-nitro>o-hydroxy-, and its potassium 
salt (Fishman), A., i, 23. 
m-nitro-p-hydroxy-, and its mercury 
derivatives (Hart and Hirsohfel- 
dsr), a., i. 140; (Kharasoh), A., 
i, 610. 

Benzylamine, preparation of(MiGNONAO), 
A., i, 129. 

T'Benzjrlamino- 2:8'diniethylphenaaine, 
3-amino-, methochloride, preparation 
of (OoHEN and Obabtree), T., 2067. 

oxx,ii 


2-Benz^lamlnopytldine, and its platini- 
chloride (Tsohitschibabin, B. A. and 
A. A. Konowalowa), A., i, 461. 

Benzyldiaoetyl, and its derivatives 
(Diels and Poi;tsoh), A., i, 676. 

Benzylethylaniline-4'-Bulphonio acid 
(Society of Chemical Industry in 
Basle), A., i, 716. 

9-Benzylflnorene, 2:7-d^bromo•, and 2:7- 
dibromo-9-chloro- (Sieglitz), A., 
i. 111. 

bromo-, chloro-, and iodo- (Sieglitz 
and Jassoy), A., i, 792. 
chloro-derivatives (Sieglitz and 
SCHATZKES), A., i, 782. 

Bensylfiiryloainphorylmethane(WoLFF), 
A., i, 514. 

B-Benzylglntarie" aoid, aa'-dicyano-, 
diamide of (Kon and Stevenson), 
T., 93. 

Benzylhezametliylenetetraininoniiun 
•alts (Hahn and Walter), A., i, 652. 

B6nzylhezyloarbinol(REiCH, van Wi jck, 
and Waelle), A., i, 833. 

BenzylcycZohezyloarbinol (Reich, van 
WiJCK, and Waelle), A., i, 333. 

d-Benzjrlhydantoin, 4-p-hydroxy-, pre¬ 
paration of, and its derivatives (Scott 
and Cohen), T., 670. 

Benz^rlidene dibutyl sulphide, and its 
derivatives (Whitner and Reid), A., 
i, 301. 

Benzylidene-p-aoetylaminoaoetophe- 
none, dibromide of (Giua and Bagi- 
ella), a., i, 731. 

Benzylidene-p-axninoazobenzene, 2:4:6- 
trinitro- (Lowy and Balz), A., i, 
838. 

6 -BenBylideneamino-l-niethyl*8-ethyl- 
benzene (Mailhe), A., i, 662. 

Benzylidene-p-aminophenol, 2:4:6-Mni- 
tro- (Lowy and Balz), A., i, 388. 

Benzylideneanisidines, 2:4-dinitro- 
(Lowy and Downey), A., i, 33/. 

BenzTlidenebenzosuberenone ( Borsche 
and Roth), A., i, 166. 

Benzylidenebisphenylacetamide (Gup¬ 
ta), T., 300. 

Bensvlidene-p-bromoaniline, p-nitro- 
(Lowy and Kino), A., i, 337. 
2:4.dinitro- (Lowy and Downey), A., 
i, 337. 

BenBylidene-2:4:6-^l)romoaniline, 2:4- 
dinitro- (Lowy and Downey), A., i, 
337. 

a- and B-Benzylideneoarvonei (MOller), 
A., i, 676. 

Benzylidensoonmaranonet, preparation 
of (V. Auwebs and AnschOtz), A., i, 
682. 

BenzylldenediaeOtylmonoziine,reduction 
of (Diels and Poetsch), A., i, 675. 
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BoBiylideafdlliydrooftrTeol, pheayl- 
urethane of (Muller), A., i, 675. 

BenzyUdeaediphenylamiJie, 2:4:6 ^nni- 
tro- (Lowy and Kalz), A., i, 338. 

Benzylidene^epUiydrinaiiiiiLe (Berg- 
MANN, BADT,RDd BrAND), A., i, 689. 

S'Benaylidenefluorene, 2:7'dichloro- 
(SiEGLiTZ and Schatzkes), A., i, 
781. 

chloro-, ohlorobromo-, and chloro- 
nitro-derivatives (Sieglitz and 
SOHATZKES), A., i, 782. 
2-nitro-9-p-chloro- (Sieglitz and 
SCHATZKES), A., i, 782. 

Benzylideneharman hydrochloride (Ker- 
MACK, Perkin, and Kobinson), T., 
1620. 


BenzylidenecycZohezane (Reich, van 
W iJOK, and Waelle), A., i, 333. 

p-Benzylidenehydrazinobenzoio acid, 
ethyl eater (Thoms and Ritsert), 
A., i. 844. 

Benzylidenehydrazinomalonio acid (Cur- 
ITUS and Sieber), A., i, 6.53. 

Benzylidenehydrazinomethylmalonio 
aeid (Ourtius and Sieber), A., i, 
653 


Benzylidenemethylenediozybenzoauber- 

enone,aijdo-hydroxy-, oxonium chlor¬ 
ide (Borscbe, Roth, and Eberlein), 
A, i, 166. 

Benzylidene-a- and -jS-naphthylamines, 
2:4:6-innitio- (LoWY and hALZ), A., 
i, 838. 

Benzylid6nenitroaniliiie8,j7-nitro-(LowY 
and King), A , i, 837. 

2:4-rfMiitro- (Lowrand Downey), A., 
i, 337. 

Benzylidenenitronaphthylaminea, o- 

cliloro- (Mater and Bansa), A., i, 
176. 

Benzylidene-m-altro-^j-toluidino (Lowy 
and King), A., i, 837. 

Benzylidene -o-phenetidine, j^-nitro- 
(Lowy and King), A., i, 387. 
2:4-efinitrn. (Lowy and Downey), 
A., i, 837. 


Benzylidenephenylaneaminoi^oammel* 
ine, and its hydrochloride (Pelliz- 
ZARl), A , i, 622. 

Benzylidenesalloylidene-o-phenylonedi- 
amina (Gallagher), A., i, 715. 

Benzylidenetoluidinas. p-nitro- (Lowy 
and King), A., i, 337* 

2:4:6-^nnitio- (Lowy and Balz), A., 
i, 888. 

Benzylidene- m :4-zylidine, jo-nitro- 

(Lowy and King), A., i, 887. 
2:4:6-Mnitro- (Lowy and Balz), A., 
i, 838. 

Bansylindazolai, and their derivatives 
(v. Auwsrs and Schaich), A., i, 807. 


Benzylmalonie aeid, m-chloro*, and its 
ethyl ester (Kenner and With am), 
T., 1460. 

l-Benzyl-S-methylbenzozaeole, 5-hydr- 
oxy- (Henrich and OpfermanN), 
A., i. 887. 

BenzylmathyUndazoliuni salts (v. Au- 
WERs and Schaicu), A., i, 807. 

BenzyLa- and -jS-naphthylatnines, 2:4:6- 
«rmitro-a-hydroxy- (Lowy and Balz), 
A., i, 338. 

1- Benzylozazole, 8 - and 5-hydroxy 
(Henrich and Offermann), A.,i,887. 

2- Benzyloz3r]uethyl-4:6-di2]ietliyl4RiEol- 
ines, 2-0- and j^-nitro- (Fischer, 
Scheibe, Merkel, and Muller), 
A., i, 55. 

S-Benzylozymethyl-d-methyl^uinoline, 

2 -o-nitro- (Fischer, Schkibe, Mer¬ 
kel, and MOller), A., i. 55. 

Benzylphosphinio acid, a-hydroxy-, and 
its aniline salt (Conant and Mac¬ 
donald), A., i, 70. 

1-Benzylpyridininm (Weitz, Nelken, 
and Ludwig), A., i, 804. 

l-Ben2yl-2-pyridine (Tschitschibabin, 
R. A. and A, A. Konowalowa), A., 
i, 451. 

l-B6nzyl-2-pyridoneimide, and its salts 
(Tschitschibabin, R. A. and A, A. 
Konowalowa), A., i, 451. 

Benzylpyruvic acid, action of ammonia 
on (Bougault), a , i, 177. 

cis-Benzylsulphoacetatodiethylenedi- 
amineoobaltio salts (Duff) T., 1985. 

Benzylsulphonaminodimethylaniline 
(CuRTius and Haas), A., i, 749. 

Bensylsulphonic acid, anilide, tizide, 
and hy«lrazide of, and their deriv¬ 
atives (CiTRTiusand Haas), A., i, 747. 

Benzylsulphon-a- and -i8-naphthalides 
(CuRTius and Haas), A., i, 748. 

Benzylsulphon-p-zylidide (Curtius and 
Haas), A , i, 748. 

2 B6nzyltliiophen-6 mercurichloride 
(Steinkopf), a., i, 682. 

Benzyl‘ 0 -tolnidine, 2:4:6-^nnitro-a- 
hydroxy (Lowy and Balz), A., i, 
338. 

Beri-beri, glyozalase in (Findlay), A., 
i, 478. 

Beryllium. See Glocinum. 

Beta vulgaris^ anthocyauins of (ScHU- 
DF.L), A., i, 485. 

Betanidin (Schudel), A., i, 485. 

Betanin (I^chudel), A.,,i, 485. 

Bile acids (Wieland and Weyland ; 
Wieland and Boersch), A.,i, 178 ; 
(Sohknok), a., i, 179. 
constitution nf (Borschb), A., i, 729. 
unsaturated (Bodecksr and VOlk), 
A., i, 865. 
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Bile eoide, estimation of, ' in bile 
(Schmidt), A., ii, 284. 

Bile salts (Wisland and Kulbn- 
kampff), a., i, 112 ; (Wieland), 
A.,i, 113. 

effect of, on respiration (Brooks), A., 
i, 385. 

Bilirubin (Kus per), A., i, 626. 
estimation of, in blood serum (Hasel- 
horst) a., ii, 472. 

Biloidanic acid (Schenck), A., i, 179. 

Binary mixtures. See Mixtures, binary, 
systems, influence of substitution on 
equilibria in (Kremann, Lupfer, 
and Zawodsky), A., i, 561; (Kre¬ 
mann and Zawodsky), A., i, 601; 
(Kremann and Hohl; Kremann 
and Fritsch), A., i, 662. 

Biochemistry, dielectric constants in 
(Keller), A., i, 476. 

Biological substances, examination of, 
by means of X-rays (Herzoq and 
Jancke), a., i, 12. 

Bioluminesoence (Kanda), A., i, 77,530. 

Birdlime, Japanese (Yanagisawa), A., 
i. 760. 

aa-Bis-3-ohloro-2-oyanobenzylaceto- 
acetic acid, ethyl ester (Kenner and 
WitHAM), T., 1459. 

2:4-Bis^mhloromethyl-6 /3-^richloro*a- 
hydrozyethyl-l:3-beuzdioziue-6-earb- 
ozylio acid, lactone of, and its de- 
livatives (Alimchandani and Mel- 
drum), T., 206. 

1:2'-Bis[dihydr0'ai3-naphthafuran]-2:1- 
dione, 4:4'-rfibrorao- (Fries and 
Frellstedt), a., i, 432. 

Bis-A^-dihydronaphthalene (v. Braun 
and Kirschb4Um), A., i, 408. 

Bis-aS’dimethylamy lamine (Mai liie), 
A., i, 314. 

Bis-a 7 -dimothylbutylamine (Mailhe), 
A., i, 314. 

Bis*a)3-dimethylpropylamine (Mailhe), 
A., i, 814. 

aS-Bisdiphenylene-AaY.butadiene, 
2;2';7:7'-<e<rabromo- (Stahrfoss), A., 
i, 335. 

2}5-BiBethyloarbozyanilino-i?-benso- 
quinones (Links), A., i, 186. 

pj^'-Bisiminocamphordiphenylamme 
(B. K. and M. Singh and Lal), T., 
1975. 

Bis- [4'-methozy-2^p toluenesulphonyl- 
benzeneaio]-4:6-^4hydrozybexuiene 
(Halbsrkann), a., i, 661. 

Bis-methylisoamylketazinc (Mailhe), A., 
i, 314. 

BU-a-methylbutylamine (Mailhe), A., 
i, 314. 

Bis-mcthyl^obutylkctaiixM (Mailhe), 
A., i, 314. 


Bismethyleneantliranilo^'salphide 

(Binz and Holzapfel), A., i, 31. 
Bismethylheicamethylcnetetrammon- 
ium sulphate (Hahn and Walter), 
A., i, 651. 

Bis-y-methyl-a-i^opropylbutylamine 
(Mailhe), A., i, 314. 

Bis-methylpropylketazines(MAiLHE),A., 
i, 314. 

Bismuth, atomic weight of (Classen and 
Ney), a., ii, 119; (Honigschmidt 
and Birckenbach), A., ii, 646. 
crystalline stmcture of (Ogg ; James), 
A., ii, 513. 

Bismuth alloys with lead and tin 
(WiiRSCHMiDT), A., ii, 646. 
with potassinip and sodium, electro¬ 
motive force of (Kremann, Fritsch, 
and Libbl), A., ii, 342. 
with selenium (Tomoshiqe), A,, ii, 207. 
with thallium, electromotive proper¬ 
ties of (Kremann and Lobinger), 
A., ii, 157. 

Bismuth salts, treatment of syphilis 
with (Sazbrac and Levaditi ; 
Fournier and GuAnot), A., i, 908. 
estimation of nitrates in (MoLach- 
lan), a., ii, 518. 

Bismuth ^niodide, action of phenyl- 
dimethylarsine with (Burrows and 
Turner), T., 1449. 
sulphide, equilibrium of, with anti¬ 
mony sulphide (Takahashi), A., ii, 
208. 

sulpho-telluride, antimoniferous (Pi5fA 
DE Rubies), A., ii, 267. 

Bismuth organic compounds (Chal¬ 
lenger and Allprbss), T., 913. 

Bismuth estimation 
estimation of, gravimetrically, as phos¬ 
phate (Schobller and Water- 
house), A., ii, 135. 

Bismuthines, tertiary aromatic, halogen 
derivatives, action of, with magnes¬ 
ium and mercury organic compounds 
(Challenger and Allpress), T,, 913. 

Bismuthobromocyanides (Yournazos), 
A., i, 282. 

Bismutoplagiouite (Shannon), A., ii, 52. 

Bisnaphthylene (v. Braun and Kirsch- 
baum), a., i, 407. 

Bis-[^rmitrobenzeueazo]-azozyb6nzcne 
(Borsohe), a., i, 625. 

6:6-Bisphenozar8ins. See Phenoxy- 

cacodyl. 

Bis-isopropylMutylkctazine (Mailhe), 
A., i, 814. 

iS/S'-Bistetrahydrouaphthalcnc (v. 
Braun and Kirschbaum), A., i, 408. 

Bisthiolaoetylaminophenyl-jojp'-arsenio 
s^t^^sulpmde (Binz and Holzapfel), 
A., i, 31. 
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Blood, physico-chemical equilibrium in 
(Henderson), A., i, 478. 
opacity of (Holker), A., i, 688. 
relation of the migration of ions in, 
to the transport of carbon dioxide 
(Doisy and Eaton), A., i, 753. 
coagulation of (Vines), A., i, 525, 
905; (Gratia), A,, i, 753. 
calcium in (Richter-Quittner), A., 
i, 285. 

absorption of calcium salts in (Mason), 
A., i, 698. 

children’s, calcium in (Denis and 
Talbot), A., i, 828. 
distribution of calcium and phos¬ 
phates in (Jones and Nye), A., 
1, 753. 

effect of citrates, malates, and phos¬ 
phates on the calcium in (Clark), 
A., i, 683. 

bicarbonate content of, after adminis¬ 
tration of sodium hydrogen carbon¬ 
ate (S. P. and H. A. Rrimann), 
A., i, 524; (Beimann and Sautek), 
A., i, 525. 

distribution of carbon dioxide in cor¬ 
puscles and plasma of (Joffe and 
Poulton; Campbell and Poul- 
ton), a., i, 141; (Mellanby and 
Thomas), A., i, 142 ; (Smith, 
Means, and Woodwell), A., i, 
474. 

combined chlorine in (Falta and 
Richter-Quittner), A,, i, 380. 
chlorine content of, after ingestion of 
sodium chloride (Denis and Sisson), 
A., i, 531. 

cholesterol and its esters in (Enudson), 
A., i, 474. 

partition of cholesterol and its esters 
between corpuscles and plasma in 
(Richter-Quittner), A., i, 285. 
arterial and venous, dextrose in (Ege 
and Hsnbiques), A., i, 905. 
fats and lipoids in (Lemeland), A., i, 
633. 

lecture experiment on the nitrogen in 
(Huoounenq and Florence), A., i, 
632. 

distribution of phosphates between 
plasma and corpuscles in (Iversen), 
A., i, 880. 

children’s, distribution of phosphoric 
acid in (MoKellips, de Young and 
Bloor), a., i, 698. 
human, phosphates in (Feigl), A., i, 
73, 143. 

potassium content of (Myers and 
Short), A., 1, 525, 828. 
nature of the reducing substance 
in (Cooper and Walker), A., i, 
698. 


Blood, salicylic acid and its salts in 
(Hanzlik), a., i, 698. 
sugar in (Feiql), A., i, 143 ; (Ege), 
A., i, 285; (Langfeldt), A., i, 
478. 

physico-chemical state of sugars in 
(Onohara), A.,i, 904. 
crystalline uric acid compound in 
(Davis and Benedict), A., i, 633. 
action of benzene and cyclohexane on 
(LAUNOYand LAyy-Bruhl), A., i, 
204. 

action of glycerol on (Simon), A., i, 
204. 

arrest of glycolysis in (Ambard), A., 

i, 204. 

changes in, after pyloric obstruction 
(Hastings, and C. D. and H. A. 
Murray), A., i, 379. 
acid-base balance in (Collip), A , i, 
379 ; (van Slyke), A., i, 828; 
(Evans ; Haldane), A.,i, 904. 
alkalinity of ( Mellanby and Thomas ; 
Davie, Haldane, and Kenna- 
way), A., i, 142. 

effect of carbon monoxide asphyxia 
on (Haggard and Henderson), 
A., i, 752. 

of lower vertebrates (Collip), A., i, 
379. 

effect of temperature on the reaction 
of (db Corral), A., i, 379. 
determination of the reaction of, colon- 
metrically (Dale and Evans), A., i, 
142. 

of the silk-worm (Kawase, SuDA,and 
Sait6), a., i, 379. 

Blood detection and estimation:— 
analyses of gases of (Spraub and 
Meier), A., i, 72. 

Barcroft’s apparatus for (Par¬ 
sons), A., i, 632. 

detection of, in feeces (van Eck), A., 

ii, 472. 

detection of albumoses in (Achard 
and FEUiLLiit), A., i, 380. 
human, detection of formic acid in 
(Stepp), A., i, 203. 

estimation of arsenic in (Enqelson), 
A., ii, 59 ; (Soheffler), A., ii, 215. 
estimation of calcium in (Vines), 
A., i, 525 ,* (Thro and Ehn), A., i, 
908; (Kahn and Hadjopoulos), 
A., ii, 558. 

estimation of calcium, ma^esium, 
potassium, and sodium in (Tisdall 
and Kramer ; LabbiS and de Toni), 
A., ii, 655. 

estimation of carbon monoxide in 
(Nioloux), a., i, 204 ; ii, 594. 
estimation of chlorides in (Wetmore), 
A., 11, 126. 



IKDXX Of SUBJlBCm 


Blood deteotion and estimation 

and blood plasma, estimation of 
chlorides in (Smith, Whitbhokh; 
Austin and van Slyke), A., ii, 
272. 

estimation of cholesterol in (Feigl), 
A., ii, 220. 

estimation of dextrose in (Ionesou 
and Vargolici), A., ii, 220. 

estimation of formic acid in (Stepp 
and Zumbusoh), A., i, 381. 

estimation of heemoglobin in (Miller 
and Sweet), A., ii, 720. 

estimation of lactic acid in (Harrop), 
A., ii, 716. 

estimation of non-protein nitrogen in 
(Stehle), a., ii, 128. 

estimation of quinine in, nephelo- 
metrically (Acton and King), A., 

i, 474. 

estimation of sodium in (Doist and 
Bell), A., ii, 413 ; (Kramer and 
Tisdall), a., ii, 463. 

estimation of sugar in (Eisenhardt), 
A., ii, 283 ; (Clognb and Richaud), 
A., ii, 356 ; (Ponder and Howie), 
A., ii, 417. 

estimation of urea in (Laudat), Am, 

ii, 223; (Watson and White), 
A., ii, 858; (Feigl), A., ii, 359 ; 
(Strohmann and Flintier), A., 
ii, 664. 

estimation of uric acid in (Zaleski 
and Sachnovska), A., ii, 226; 
(Oseacki), a., ii, 227; (Biffi), A., 
ii, 664. 

Blood-oorpusoles, chemical composition 
of (Falta and Riohter-Quitt- 
ner), a., i, 285. 

viscosity of suspensions of (Hatschek), 
A., i, 72. 

red, influence of digitalis substances 
on the ion penetration in (Straub 
and Meier), A., i, 72. 
permeability of, for amino-acids 
(Kozawa and Miyamoto), A., i, 
474. 

Blood-pigments (Kuster), At, i, 203. 

Blood-serum, physico-chemical investi¬ 
gations on (BusznyJLe), A., i, 
286. 

calcium in (v. Meysenbuo, Pappbn- 
ueimer, Zuoksr, and Murray; 
V. Meysenbuo and McCann), A., 
i, 763. 

lipochrome in (van den Bergh and 
Muller), A., i, 286. 

proportions of protein nitrogen and 
residual nitrogen in (Quaqliari- 
ello), a., i, 73. 

tryptophan content of (v. FOrth and 
Nobel), A., i, 74. 


iises 


Blood-serum, detection of bilirubin in 
(Hasblhorst), a., ii, 472. 
estimation of protein degradation 
products in (Bach and Sbarsky), 

a., ii, 71. 

Body fluids, physico-chemical investiga¬ 
tions on (RusznyXk), A., i, 78, 286. 
removal of proteins from (Mukai), 
A., ii, 693. 

Boiling points, determination of 
(Arrbguine), a., ii, 240. 
apparatus for (Spencer), A,,ii, 240; 
(Menzies and Wright), A., ii, 
622. 

relation between critical temperature 
and (Prud’homme), A., ii, 83,84,376. 
relationships of, to the critical con¬ 
stants (Lorenz and Herz ; Wal¬ 
den), A., ii, 433. 

Boraoite, isomoi^hism of (Brauns), A., 
ii, 887; (Mugob), A., ii, 676. 

Borax. See Sodium borate. 

Borio aoid. See under Boron. 

Borneol, preparation of (Fabriques de 
pRODUITS ChIMIQUES DE ThANN 
ET DE Mulhouse), A., i, 426. , 
and its acyl derivatives, estimation of 
(Martin), A., ii, 366. 

^soBomyl esters, preparation of, from 
pinene derivatives (Wesson), A., i, 796, 
Bomylene, preparation of pure (Ru- 
ziCKA and Rotheim), A., i, 36. 
ssoBomyltrimethylammonium iodide 
(Ruzicka and Rotheim), A., i, 36. 
Boron, preparation of (Meyer and 
Zappner), a., ii, 328. 
nitride, preparation of, pure (Meyer 
and Zappner), A., ii, 329. 
luminescent (Tiede and BAscher), 
A., ii, 74. 

Borio acid, phosphorescence of (Tiede), 
A., ii, 76. 

effect of hydroxy-acids, keto-acids, 
and polyhydnc alcohols on the 
conductivity of (BObsbkbn), A., 
i, 843, 844; (BdESEKEN and 
Felix), A., i, 844. 
effect of phenolcarbozylic acids on 
the conductivity of (Boeseken 
and OuwBHAND), A., i, 861. 
action of alcohols with (Dubrisay), 
A., i, 536. 

estimation of sugars in (Gilmour), 
A., ii, 221. 

Boron organic compounds 

triethyl and trimethyl (Stock and 
Zeidlbr), a., i, 328. 

Botrytis dnerea, action of alkaloids on 
(Nob^court), a., i, 485. 
Boulangerite (Shannon), A., ii, 52. 
Brain, composition of, in dementia 
prsecox (Pighini), A., i, 288. 
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Brftia, lecithin ef (Lkvbne and Rolf), 
A., i, 476. 

estimation of mercury in the (Husosn), 
A., i, 145. 

Brass, corrosion of, by sea-watcr 
(Belladbn), a., ii, 688. 
coiitainingtin, tempering of (Guillet), 
A., ii, 405. 

electro-analysis of (A. and Mme. A. 

Labsibur), a., ii, 712. 
estimation of lead in (Glaze), A., ii, 
559. 

Brasnea c&mpestria cMmleifera (Chinese 
colza), as a substitute for mustard 
seed (Viehoever, Clevenger, and 
Ewing), A., i, 212. 

Bright’s disease, salt retention in 
(Feigl), a., i, 73. 

Bromal-jS-iaobutylidenehydrazone 
(Knopfer), a., i, 160. 

Bromaliaopropylidenehydrazone ( Knoi>- 
fer), a., i, 160. 

Bromates. See under Bromine. 

Bromine, discovery of (Diergabt), A., 
ii, 42. 

spectra of (Kimura), A., ii, 140, 141. 
photochemical reaction between eyclo- 
hexane and (Noddack), A., ii, 568. 
equilibrium of, with tellurium 
(Damiens), A., ii, 646. 
action of, on alkyl haloids, in presence 
of iron (Kronstein), A., i, 163. 
presence of, in animal tissues (Dami¬ 
ens), A., i, 77; (Pillat), A., i, 
78. 

Hydrobromic acid, infra-red absorp¬ 
tion spectrum of (Imes), A., ii, 5. 
equilibrium of allylone with (Maass 
and Russell), A., i, 761. 
Bromides, action of, with lipoids 
(Oppenheimer), a., i, 288. 
detection and estimation of (Jones-), 
A., ii, 616. 

Bromates, estimation of, electrometric- 
ally (Hendrixson), a., ii, 651. 

Bromine detection and estimation:— 
detection of, in presence of iodine 
(Ludwig), A., ii, 273. 
estimation of, in small quantitn s 
(Oppeniieimer), a., ii, 273. 
estimation of, in salt wa^rs (Lebeau 
and Picon), A., ii, 591. 
estimation of, in animal tissues (Dami¬ 
ens), A., i, 476. 

Bromoral. See woValerylcarhamidc, 
a-bromo-. 

Bulboeapnineearboxylio acid, ethyl ester, 
and its methyl ether (Gadambr and 
Knock), A., i, 680.. 

Bnlbooapninedioarboxylie acid, ethyl 
ester (Gapamer and Knock), A., i, 
580. 


Burette for titration of alkali hydroxides 
(Bessemanr), a., ii, 213. 
device for filling (Bruhns), A., ii, 706. 

Burner, Bunsen, made from glass tubing 
(Rudolph), A., ii, 326. 
rotary (Lockbmann), A., ii, 447 ; 
(v. Heygendorff), a., ii, 645. 

Bntaldehyde, aj3-ci?ichloro- (Moureu, 
Murat, and Tampier), A., i, 160. 

n-Bntaldehyde-2 id-c^mitro-w- tolylhydr- 
azone (Brady and Bowman), T., 
899. 

c 2 /cZoBntane, ..spectrochemistry of deriv¬ 
atives of (Ostltng), a., i, 346. 

Butane, ajS-thio- (Del^pine and Jaf- 
feux), a., i, 156. 

cyfi/oButane-1-amino-BrdrO-tri- 
ketohexahydropyrimidine (Dox and 
Yoder), A., i, 361. 

fycZoButane-liS-.’^mVo-diB-diketo-B- 
phenyltetrahydropyrimidine (Dox and 
Yoder), A., i, 361. 

eyeZoButane-1:6-siuVo-2-imino-4:6-di- 
ketohexahydropyrimidine (Dox and 
Yoder), A., i, 361. 

Butane-y-sulphonic acid, B-chloro-, 
barium salt (Pope and Smith), T., 
399. 

9t-Biitane-a)375 tetracarboxylio acid, 
and its ethyl ester and auhydro acid 
(Ingold), T., 348. 

?i^-Batane-a^75'tetraoarboxylic acid, 
a-cyano-,ethyl ester (Ingold),T., 348. 

eyeZoBut an e -1; 6 -.9^Z?-o-2 - thio-4:6- diketo- 
hexahydropyrimidine (Dox and Yo¬ 
der), A., i, 861. 

cycZoButane-l:5-^^Zro-2;4:6-triketo-l- 
benzylhexahydropyrimidine (Dox and 
Yoder), A., i, 361. 

rycZoBntane-l \b-spiro-2 .4:6-triketo-l- 
ethylhexahydropyrimidine (Dox and 
Yoder), A., i, 361. 

cy0ZoBatane-l:6-jr^ir(7-2:4:6-triketohexa- 
hydropyrimidine (Dox and Yoder), 
A.,i, 361. 

eyeZoBntane-1:5-6rpZro-2:4:6-triketo-1- 
methylhexahydropyrimidine (Dox and 
Yoder), A., i, 361. 

eyeZoButane-1:5-.9jwo-2:4:6-triketo-l- 
phenylhexahydropyrimidine (Dox and 
Yoder), A., i, 361. 

Butenylbenzene, 4-chloro- (Morgan and 
Hickinbottom), T., 1886. 

A^-(a-Butoxyethyl)-??i-nitroaniline, 
ZrZchloro- (Wheeler and Smith), A., 
i, 411. 

l-isoButoxymethylpiperidine, prepara¬ 
tion of (McLeod and Robinson), T., 
1474. 

Butter, effect of heat and aeratiom on 
the nutritive value of (Drummond 
and Coward), A., i, 476, 
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BKtter, estimation of fat in (Hepbihin), 
A., ii, 7ia. 

See also Otoba butter. 

Butyl vinyl sulphide (Whitnee and 
Beid), a., i, 800. 

n-Butyl series, studies in the (Moegak 
and Hickinbottom), T., 1879. 

sec.-Butyl alcohol, preparation of (Wsiz- 
MANN and Lego), A., i, 493. 

Tt'Butylaniline, salts and benzoyl deriv¬ 
ative of (Mills, Hareis, and Lam- 
bourne), T., 1298. 

7i-Butylbensene, 4-chloro-, and 4-chloro- 
ai8-c?ibr(»mo- (Morgan and Hickin- 
bottom), T., 1886. 

2:4-rfihydroxy- (Johnson and Lane), 
A., i, 841. 

n* and iso-Butyloyanoaoetio aeids, and 
their salts and esters (Hesslee and 
Henderson), A., i, 817. 

Butyldeoxybenioin (Billard), A., i, 

666 . 

isoButyleue (t^-hiUylcuie) ^etrabromide 
(Kronstein), a., i, 154. 

2-n-ButyluaphthylamiBe, 1-iiitroso-, and 
its derivatives (Fischer, Dietrich, 
pd Weiss), A., i, 68. 

i8-woButylstyrene. See a-Phenyl-8- 
methyl-A*-pe!Jtene. 

1-n-Butyltheobromine (Biltz and Max), 
A., i, 690. 

n-Butyithiolaoetio acid, and its salts 
and derivatives (Uyeda and Reid), 
A., i, 8. 

i3-Butylthiolethyl alcohol, and its 
derivatives (Whitnee and Reid), A., 
i, 300. 

Butyric acid, bornyl ester, preparation 
of (Duboso and Luttringer), A., i, 
116. 

7i>But3rrio acid, a-chloroi^obutyl and 
o-chloro-n-heptyl esters (Ulich and 
Adams), A., i, 301. 
a-glucose ester (Hess, Messmee, and 
Klbtzl), a., i, 306. 

dZ-Butyrio acid, j 87 -eZihydroxy-, resolu¬ 
tion of, and derivatives of the optically 
active acids (Glattfield and Miller), 

A., i, 7. 

But3rro-2:4dimethylpheaone<6-aEO-3- 
naphthol (Morgan and Hickin- 
boitom), T., 1890. 

n-Butyrophenoneazo-^-naphthols ( Mor¬ 
gan and Hickinbottom), T., 1884. 

7i-Butyrophenone'3-azO‘i9-naphthyl’ 
amine (Morgan and Hiokinbottom), 
T., 1884. 

n-Butyrophenone-S-azorosoroiuol (Mor¬ 
gan and Hickinbottom), T., 1684. 

l-iscBatyrylhydrozy-B-methezybenseno 
(Fleischer and Stemmbe), A., i, 
268. 


i^Butyrylphenol (FtEiscHSE and Stem* 
mer), a., i, 264. 


C. 

CahalhiB equMs (horse), fat of (Heidu- 
SCHKA and Steinruck), A., i, 838. 

Cacao, estimation of alkaloids in (Obri- 
OTTi), A., ii, 470. 

Cacodyl, and its derivatives, action of 
alkyl haloids on (Steinkopf and 
Schwen), A.,i, 694. 

Cadinono, behaviour of, on heating with 
powdered sulphur (Huzicka and 
Meter), A., i, 578. 
hydrohaloids (Huerre), A., i, 268. 

Cadmium, atomic weight of (Baxter 
and Wilson), A., ii, 640. 
ultra-violet spark spectrum of (L. and 
E. Bloch), A*, ii, 286. 
chemical constant of (Heidhausen), 
A., ii, 240. 

reduction with, in volumetric analysis 
(Treadwell), A., ii, 523. 

Cadmium alloys with antimony, electro¬ 
motive properties of (Krbmann 
and Gmaohl-Pammbr), A., ii, 
156. 

thermo-electric properties of (Fisch¬ 
er and Pfleidbrbr), A., ii, 296. 
with silver, electromotive force of 
(Kremann and Rudbbbe), A., u,ll, 
with thallium, electromotive proper¬ 
ties of (Kremann and Lobinger), 
A.,ii. 157. 

Cadmium salts, influence of, on alcoholic 
fennentation (KobTYCHEV and Sub- 
kova), a., i, 149. 

Cadmium arsenate, gels of (Klemp and 
V. Gyulay), a., ii, 607. 
chloride and iodide, thermochemical 
data of (Taylor and Perrott), A., 
ii, 803. 

Cadmium estimation:— 
estimation of, electrolytically (Baxter 
and Wilson), A., ii, 640. 
estimation of, gravimetrically (Wink¬ 
ler), A., ii, 666. 

Caesium, spectrum of (Dunoyer), A., ii, 
529 ; (Bartels), A., ii, 566. 
vacuum arc spectrum of (Meissner), 
A., ii, 665. 

Caesium chloride and nitrate, heats of 
dilution and specific heats of 
(Richards and Rowe), A., ii, 880. 
ruthenichlonde (Krauss), A., ii, 614. 
cyanides (Meyer), A., i, 601. 
selenodithionate (Morgan and Smith), 
T., 1068. 

gallium alum, fractional crystalHsa* 
tion of (Browning and Porter), 
A., ii, 266. 
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0aiF«iii9t distinction between theobrom¬ 
ine and (Malmy), A., ii, 860. 
estimation of (Ugarts), A., ii, 470. 

isoCaffeine. See 1:8:9-Tnmethyl-Ay 
isoxantbine. 

isoa^Caffeine* See 8:7*Dimethylcaffol- 
ide. 

Oaloite, equilibrium of aragonite with, 
in aqueous solution (BaokstrOm), A., 
ii, 817. 

Caloium, spectrum of (Saunders), A., 
ii, 862. 

arc and spark spectra of (Seelioer 
and Thaer), A., ii, 566. 
numerical relation between strontium 
and (Sakoschansry), A., ii, 501. 
metabolism. See Metabolism. 

Calcium compounds in blood (Denis and 
Talbot), A , i, 828. 
in white of eggs (Kreis and Studing- 
SB), A., i, 906. 

Calcium salts, antagonism of magnesium 
and (Kochmann, Luc anus, and 
Multhaupt), a., i, 147. 
function of, in the nutrition of 
seedling (True), A., i, 887. 
physiological action of (Hober), A., 
i. 74. 

absorption of, in blood (Mason), A., i, 
698. 

in blood-serum (v. Meysenbug, 
Fapfenheiher, Zucker, and 
Murray ; v. Meysenbug and 
McCann), A., i, 763. 
distribution of, in the blood of chil¬ 
dren (Jones and Nye), A., i, 753. 
effect of citrates, malates and phos¬ 
phates on, in blood (Clark), A., i, 
638. 

assimilation of. in diet (Hart, Steen- 
BOCK, and Hoppert), A., i, 829. 
fixation of, by animal tissues (Freu- 
DBNBERG and GyQrgy), a., i, 
382. 

elimination of, in urine (Schiff and 
Stransky), a., i, 381. 
effect of fatty acids on the excretion 
of (Telfkb), a., i, 700. 

Calcium carbide, preparation of (Hack- 
spill and Botolfsen), A., ii, 649. 
crystalline characters of (Warren), 
A., ii, 549. 

carbonate, dissociation of (Jolibois 
and Bouvibr), A.,ii, 438. 
equilibrium of, with carbon dioxide 
and water (Massink ; Kolthoff), 
A., ii, 59. 

^n- and ^sr-thiooarbonates (Yeoman), 
T., 47. 

chloride, equilibrium of, with barium 
and strontium chlorides (Schae¬ 
fer), A., ii, 96. 


Calcium chloride, equilibrium of, ii^ith 
potassium and sodium chlorides 
(ScHOLiCH), A., ii, 97. 
hydrides (Tomkinson), A., ii, 453. 
nitrate, compound of carbamide and 
(Bosch), A., i, 662. 
oxide (Ime)t vapour pressure of (Ruff 
and Schmidt), A., ii, 486. 
potash and magnesia, ratio of, in 
plants (Lagatu), A., i, 214. 
oxides, higher (Traubb and Schulze), 
A., ii, 548. 

phosphate, colloidal (de Toni), A., ii, 
834. 

reactions of, with sodium carbouates 
(PiNNOw), A., ii, 650. 
silicate, equilibrium of, with lithium 
silicate (Schwarz and Haacee), 
A., ii, 452. 

sulphate, equilibrium of the reaction of 
ammonium carbonate with (Neu¬ 
mann andGELLENDiEN), A. ,ii, 587. 
equilibrium of the reaction of 
ammonium hydroxide with (Neu¬ 
mann and Kotyga), A., ii, 687. 
sulphide, electrical conductivity of 
(Vaillant), a., ii, 78. 
solubility of, in presence of hydro- 

f ?n sulphide (Riesenfeld and 
eld), a., ii, 607. 

decomposition of, by steam (Riesen- 
FELD and Hesse), A., ii, 41. 
thiosulphate in plants (Hannevart), 
A., i, 643. 

Calcium orffanio compounds 

cyanamido, preparation of (Kame- 
’ YAMA), A., i, 14. 
heat changes in the formation of 
(Dolch), A., ii, 17. 
character of the carbon of (Kamb- 
yama). A., ii, 697. 

Calcium detection, estimation, and 
separation:— 

detection of, in presence of barium and 
strontium (Ludwig and Spirescu), 
A., ii, 276. 

estimation of (Winkler), A., ii, 559. 
estimation of, in presence of phos¬ 
phates (Breazeale), a., ii, 132. 
estimation of, in blood (Vines), A., i, 
626; (Thro and Ehn), A., i, 908 ; 
(Hahn and Hadjopoulos), A., ii, 
558. 

estimation of, in saline solutions 
(Canals), A., ii, 849. 
estimation of, in serum (Kramer and 
Tisdall), a., ii, 595. 
estimation of, in urine, blood, and 
feeoes (Tisdall and Kramer ; 
Labb^ and ns Toni), A., ii, 655. 
estimation of, in water (Winkler), 
A., ii, 413. 
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Calcium detection, estimation, and 
separation:— 

separation of, from barium and stron¬ 
tium (Kolthoff), a., ii, 63. 

Calcium ammonium, action of acetylene 
on (Hackspill and Botolfsen), A., 
ii, 549. 

Calorimeter, adiabatic, modifications of 
(SWIENTOSLAWSKI), A., ii, 879. 
differential (Dixon and Ball), A., ii, 
86 . 

Calorimetric bombs, enamelled, use of 
(Matignon and Marghal), A., ii, 
379. 

Calorimetry, animal (Langfeldt), A., 
i, 754. 

Campbane, p-dthy^toxy- (Baedt and 
Goeb), a., i, 258. 

Campbane series, studies in the (Fors¬ 
ter and Savillb), T., 789. 

Campbene, preparation of, from pinene 
derivatives (Wesson), A., i, 796. 

Campbenilonepinaoone, sodium deriv¬ 
ative (Lipp and Padberg), A., i, 560. 

Campbolio acid, cyano-, tolyl esters 
(Palfray), a., i, 418. 

Campbopropan-iS-ol (Haller and 
ItAMART-LuOAS), A., i, 673. 

Campboquinobensopbenoneketazine 
(Gerhardt), a., i, 747. 

Camphor (Ruzioka), A., i, 36. 
preparation of (Duboso and Lut- 
tringer), a., i, 115, 116; (Lut- 
tringer), a., i, 116. 
action of, on plain muscle of the 
leech (JoAOHiMOGLu), A., i, 146. 

Camphor, hydroxy-, derivatives of 
(Brbdt and Goeb), A., i, 256. 

Camphor oil, light, preparation of iso- 
prene from (NisHizAVirA), A., i, 217. 

Camphoric acid, methyl ester (Ostling), 
A., i, 665. 

Campborquinofluorenoneketazine (Ger- 
haiidt), a., i, 747. 

CampboryM-aminonapbtbyP4-imino- 
oampbor (Forster and Savillb), 
T., 798. 

Campborylaminopbenyliminooampbor 
(Forster and Saville), T., 795. 

Campboryl- l:4-napbtbylenediamlne. See 
1-Naphthylaminocamphor, 4-amino-. 

Campboryl-p-pbenylenediamine. See 
Phenylaminocamphor, p-amino-. 

Canal rays. See under Rays. 

Canavaliaf urease from (Werter), A., i, 
469. 

Caoutchouc (india-rubber) from Ficus 
vogelii (UltAe), A., i, 428. 
swelling of (Pohle), A., i, 428; 

(Ostwald), a., i, 733. 
solubility of crystalline compounds in 
(Brvni), a., i, 352. 


Caontchouc (vndia-rvhher\ vulcanisation 
of (Bruni; Romani), A., i, 576; 
(Bruni and Romani), A., i, 784; 
(Twiss and Thomas; Twiss), A., 
i, 876. 

vulcanised, sols and gels of (Stevens), 
A., i, 735. 

presence and effect of manganese in 
(Bruni and Pelizzola), A., i, 
798. 

action of sulphuric acidjon (Kirch* 
hof), a., i, 116. 

Capillarity, phenomena of (Bechhold), 
A., ii, 22. 

Capsella bursa pastoris, constituents of 
(Zbchmeister and Sz^csi), A., i, 
158; (Boruttau and C’appen- 
berg), a., b 487 ; (van Urk), 
A., i, 488. 

analysis of (Grimme ; Cappenberg), 
A., ii, 720. 

Caput mortuum,** origin of the term 
(V. Lippmann), a., ii, 553. 

Carbamio acid, thio-. See Thiocarbamic 
acid. 

Carbamide (urea\ formation of, from 
ammonia (Matignon and Fr^- 
jacques), a., ii, 83. 
preparation of (Badische Anilin- & 
Soda-Fabrik), a., i, 319. 
synthesis of (Fosse and Laude), A., 
i, 321, 500, 652. 

by urease (Mattaar ; Baren- 
drecht), a., i, 203. 
action of alkali hypobromite or hypo¬ 
chlorite on (HurtleY), A., i, 403. 
and its substituted derivatives, action 
of,, on alloxan and its methyl deriv¬ 
atives (Biltz), a., i, 616. 
compound of calcium nitrate and 
(Bosch), A., i, 652. 
condensation of formaldehyde and 
(van Laer), a., i, 499. 
permeability of epidermal cells for 
(Hofler and Stieglek), A., i, 
642. 

hydrochloride, hydrolysis of (Bur¬ 
rows), A., ii, 819. 
detection of. colorimetrically (Abrb- 
GUiNE and GARciA), A., ii, 605. 

See also Urea. 

Carbamide, thio-. See Thiocarbamide. 

Carbamides, substituted, action of 
ammonia and amines on (Dains and 
Wertheim), a., i, 61. 

Carbamido-aoids, and their hydantoins 
(Scott and Cohen), T., 664. 

o-Carbamidobenzoio acid, preparation of, 
and its acetyl and benzoyl derivatives 
(Scott and Cohen), T., 664. 

l-Carbamido-8:5-dimetbylpyrrole 
(Blatbe), a., i, 193. 
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Carbainidd*m-1iydrozyb«iiioi6 aoidi 

(Froejlichbb and Cohen), T., 1430. 
Carbamido-Tn-methozybeiisoio aoidi 
(Froelicher and Cohen), T., 1430. 

3- Garbamidophthalio acid, and its de- 
rivalives (Scott and Cohen), T., 666. 

a-Garbamylorotonio acid, ethyl ester 
(Gupta), T., 303. 

Garbamyldiasophenol, dinitrocyano- 
(Fierz and Brutsch), A., i, 420. 
Carbamyl^drozydiaioplieiLol, nitro- 
cyano- (Fierz and Brutsch), A.,i,420. 
Garbazinc {dihydroacridine\ absorption 
spectra of nitro-derivatives of (Keuii- 
MANN and Goldstein), A., i, 271. 
Garbazine colouring matteri (Kehr- 

MANN, RaMM, and SOHMAJEWSKl), 

A., i, 600. 

Garbazinio acid, dithio-, and its salts 
and esters (Los ANiTon), T., 763. 
Garbazole, oxidation of (Perkin and 
Tucker), T., 216 ; (Branch and 
Smith), A., i, 66. 

derivatives, detection of (Blom), A., 
ii, 664. 

4- Garbethozyamino-77i-bydrozybenzoie 
acid (Froelicher and Cohen), T. , 

1430. 

Garbetbozyamino-7n-methozybenzoio 
acids (Froelicher and Cohen), T., 

1431. 

Garbethozyaminopbenantbridone ( Ken¬ 
ner and Stubbings), T., 601. 
2-Garbetbozyazobenzene, 4-nitro- (Ken¬ 
ner and Witham), T., 1056. 

1- Garbetbozy-o-bydrazinobenzoic an¬ 
hydride (Heller and Jacobsohn), 
A., i, 441. 

Garbetbozybydrazobenzenes, nitro- 
(Kenner and Witham), T,, 1056. 
ji7-Garbetbozypbenylaminoacotio acid 
(Thoms and Ritsert), A., i, 844. 

2- Carbetbozypbenylbydrazine, 4-nitro-, 
and its acetyl derivative (Kenner and 
Witham), t., 1055. 

A'-Garbethozyphtbalamio acid (Heller 
end Jacobsohn), A., i, 440. 
A^Garbethozypbtbalimide (Heller and 
Jacobsohn), A., i, 440. 
J\r-Garbetbozy8ucoinamic aoid (Heller 
and Jacobsohn), A., i, 440. 
A^-Garbetbozysuccinimide (Heller and 
Jacobsohn), A., i, 440. 

Garbocyanines (Pope), A., i, 690. 
Garbooyclio compounds, preparation of 
carboxylic acids from (Rosbnmund 
and Struck), A., i, 176. 
Garbobydratei, photosynthesis of (Baly, 
Hbilbron, and Barker), T., 1025. 
influence of Schweizer’s reagent on the 
lotation of (Hess and Messmer), 
A., i, 401. 


Garbobydratei, metabolism o£ See 

Metabolism. 

estimation of, in vegetable! and fruit 
(Myers and Croll), A., ii, 465. 

Garboligase (Neuberg and Hibscb), 
A., i, 480. 

4-Garboline. See Norharman. 

1-Carbometbozy-o-bydrazinobensoio an¬ 
hydride (Heller and Jacobsohn), 
A., i, 441. 

Garbon, formation of, by the action of 
mercury on carbon tetrabaloids 
(Tammann), a., ii, 450. 
band spectrum of (Gehrcke and 
Glaser), A., ii, 611. 
ultra-violet spark spectrum of (Milli¬ 
kan), A., ii, 3. 

vacuum spark spectrum of (Millikan, 
Bower, and Sawyer), A., ii, 609. 
heat of sublimation of (Kqhn), A., ii, 
302. 

fusion of (Ryschkewitsoh), A., ii, 
258, 686, 696; (Munsch), A., ii, 
586. 

vapour pressure of (van Laar), A., 
ii, 17. 

softening of (Gmachl-Pammee), A., 
ii, 111. 

adsorption of iodine by (Firth), A., ii, 
382. 

velocity of diffusion of, into iron 
(Runge), a., ii, 455. 
deposition of, on contact surfaces 
(Kohlschulter and Nageli), A., 
ii, 258. 

condition diagram of (van Liempt), 
A., ii, 429. 

and its oxides, equilibrium of, with 
iron and its oxides (Faloke), A., ii, 
511; (Matsubaka), A., ii, 644. 
combustion of, with metallic oxides 
(Berger and Delmas), A., ii, 259. 
reaction of silicon with (Tammann), 
A., ii, 451. 

double bond, additive compounds 
formed by (Kehrmann and £f- 
front), a., i, 348. 
tervalent, compounds containing 
(Scholl), A., i, 872. 
fixation of, in sea water (Moore, 
Whitley, and Webster), A., i, 211. 
physiological effect of inhalation of 
particles of (Fenn), A., i, 640. 

Garbon alloys with iron (Ruek), A., ii, 
553. 

graphitisation in (Honda and 
Murakami), A., ii, 699. 

Garbon ^e^mohloride, surface tension of 
(Richards and Carver), A., ii, 
384. 

purification and condensations of 
(Ingold and Powell), T., 1227. 
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Qaxboii ^^mohloride, action of sodium 
amalgam on (Fetkenhsuxb), A., 
ii, 647. 

^^^mhaloids, action of mercury vapour 
on (Tammane), a., ii, 450. 

monoxide {carhonU oxidt\ preparation 
of (Muller and Peytral), A., i, 
156; (Hurtley), A., i, 403. 
pure, preparation of, apparatus for 
(Waran), a., ii, 646. 
absorption of, by cuprous am¬ 
monium carbonate (H Ainsworth 
and Titus), A., ii, 269. 
combustion of (v. Wartekberg and 
Sieg), a., ii, 107. 

explosion of air and (Bone and 
Haward), a., ii, 628. 
oxidation of (Rat and Anderegg), 
A., ii, 460. 

action of hydrogen and, with 
metallic oxides (Chauoron), A., 
ii, 684. 

action of hydrogen chloride and, on 
aromatic hydrocarbons in presence 
of catalysts (Korczynski and 
Mrozii^ski), a., i, 667. 
action of iron oxides with (Chau- 
dron), a., ii, 178. 
constitution of mercury derivatives 
of (Manchot), a., i, 829. 
reagent for fixation of (Desgrez, 
Guillem A KD, and Hemmer- 

DiNGEii), A., ii, 547. 
respiration during asphyxia by 
(Haggard and Henderson), A., 
i, 752. 

detection of (Hoover), A., ii, 654. 
estimation of small amounts of 
(Florentin and Vanden- 

berohe), a., ii, 276, 
estimation of, in blood (Nicloux), 
A., i, 204 ; ii, 694. 

e^ioxide in water of the Gulf of Mexico 
(Wells), A., ii, 260. 
vacuum spectrum of (Bair), A., ii, 
362. 

ratio of the specific heats of air and 
(Partington), A., ii, 621. 
liquid, total heat of (Jenkin and 
Shorthose), a., ii, 485. 
adsorption of, by haemoglobin 
(Buckmaster), a., i, 632. 
solid, binary equilibria with (Thiel 
and Schulte), A., ii, 178. 
reaction between iron sulphide and 
(Goldschmidt), A., ii, 653. 
similarity in molecular structure of 
nitrons oxide and (Rankine), 
A., ii, 192. 

absorption of, by plants, and its 
value aa a fertiliser (Frenkel), 
A., i, 708* 


Carbon dioxide, assimilation of, by 
plants (Maz]£), A., i, 151, 209; 
(Rouge), A., i, 911. 
distribution of, in corpusoles and 
plasma of blood (Joffs and 
Poulton ; Campbell and Poul- 
ton), a., i, 141; (Mellanby 
and Thomas), A., i, 142; (Smith, 
Means, and Woodwell), A,, i, 
474. 

vaiiations in absorption and alveolar 
Xnressure of (Dodds), A., i, 284. 
alveolar tension of (Loeb), A., i, 
378. 

estimation of, in air (Freund), A., 
ii, 848. 

estimation of, in carbonates 
(Kohen), a., ii, 710. 

Carbonio aoid, active, estimation of, in 
water (Massink ; Kolthoff), A., 
ii. 69. 

Carbonates, crystallisation of (Leit- 
mbier), a., ii, 112. 
estimation of, in soda-lime glass 
(Ikawa), a., ii, 706. 
estimation of carbon dioxide in 
(Kohen), A., ii, 710. 

Carbon estimation:— 
estimation of, in aluminium (Sondal), 
A., ii, 654. 

total and graphitic, estimation of, in 
iron alloys (Wenger and Tramp- 
ler), Ai, 11, 619* 

Carbonyl compounds, mechanism of 
reaction of (Lapworth), A., ii, 643. 
condensation of, with resoicinol or 
phloroglucinol (v. Euler), A., i, 
663. 

7 -Carbozyglutaeonic acid, a-cyano-, 
ethyl ester, and its metallic deriva¬ 
tives (Ingold and Perren), T., 1594. 

2-Carbozyindole-8’acetio acid, and its 
derivatives (Kekmack, Perkin, and 
Robinson), T., 1622. 

Carbozymet^netriaeetio acid, prepara¬ 
tion of, and its salts and derivatives 
(Ingold and Powell), T., 1869. 

iS-Carbozy-C-metbyl-A^^heptadienee- 
acetic acid, and its esters (Ruzicka 
and Tbebler), A., i, 38. 

2 Carbozy-5-metbylmand6lie aoid, 3- 
hydroxy- (Sohleussner and Vos- 
winokel), a., i, 112. 

fip'-Carboxy-ctf'^-metbylmotbanetriacetio 
aoid, itf’Cyano-, ethyl ester (Ingold 
and Perren), T., 1599. 

9’0-Carbozyphonylamiiio*9:10'dibydro- 
antbraoeno (Barnett and Ck)OK), T., 
910. 

l^-Carboxyphenylaminomotbylenetnlpb- 
ozylic aoid, sodium salt (Binz and 
Holzapfel), a., i, 31. 
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ft-Cuxbozy-m-tolyUeetio aeid, 6 -liydr- 
oxy-, and its silver salt (Alimchan- 
DAKi and MbldkvM), T., 209. 

4-0arbozy-m*tolvletliyi alcohol, 
ohloro-a-S-hydroxy-, See 4-Methyl- 
2-^ri-i3-chloro-o-hydroxyethylbenzoic 
acid, 6-hydroxy-. 

jp-Garbylaxninoaiobeniene, and its de¬ 
rivatives (Passbrini), a., i, 197, 748. 

Carnitine, and its aurichloride (Enge- 
land), a., i, 880. 

ajToCarnitine, and its salts (Engeland), 
A., i, 880. 

Gamosine, and its derivatives (Smorod- 
INOBV), A., i, 192. 

estimation of, colorimetrlcally (Clif¬ 
ford), A., ii, 604. 

Caronie acid. See lil-DimethylcycZo- 
propane-2:8-dicarboxylic acid. 

Caronimide (Birch, Gough, and Kon), 
T., 1322. 

Carotin. See Oarrotene. 

Carotinoids, relation of, to growth and 
reproduction of albino rats (Palmer 
and Kennedy), A., i, 526. 

Carrageen. See Chondrus crispus. 

Carrotene from Crustacese, and its oxi¬ 
dation (Verne), A., i, 77. 

Carrots, vitamins in (Stephenson), A., 
i, 484. 

Carvaorol, preparation of urethanes of 
(Sherk), a., i, 239, 840. 

Casein. See Caseioogen. 

Caseinogen, chemical and physical pro¬ 
perties of solutions of (Loss), A., i, 
867. 

viscosity of solutions of (Zoller), A., 

i, 626. 

hydrolysis of (Onslow), A*, i, 693. 
digestion of, by trypsin (Edib), A., i, 
750. 

Cassiterite, estimation of tin in (Corti), 
A., ii, 416. 

Castor oil, hardened, hydroxystearic acid 
from (Thoms and Deckert), A.,i, 219. 

Catalase from fat, decomposition of 
hydrogen peroxide by (Norde- 
feldt), a., ii, 36. 
reaction of (Morgulis), A., i, 761. 
apparatus for estimation of (Maghens 
and CoRDEs; Sghweizer), A., ii, 
227. 

Catalysis (Johnson and Brown), A., i, 
806; (Dhar, Datta, and Bhatta- 
OHARYA), A., ii, 36; (Dhar), A., 

ii, 37, 891; (Guiohard), A., ii, 
890 ; (Mailhe and de Godon), A., 
ii, 891; (BOeseken), A., ii, 500. 

studies on (Abel), A., ii, 85. 
relation between degree of dispersion 
and (Madinaveitia and Aguir- 
reohb), a., ii, 890. 


Catalysis by kations (Holmbbrg), A., ii, 
819. 

function of protective colloids in (Ire- 
dale), T., 109. 

at solid surfaces (Armstrong and 
Hilditoh), a., ii, 682. 
heterogeneous, and adsorption (Kruyt 
and VAN Duin), A., ii, 392. 

Catalysts, influencing of the activity of 
(Kosenmund and Zetzsche), A., 
ii, 820, 393, 631; (Rosenmund, 
Zetzsche, and Heisb), A., ii, 892, 
631; (Abel), A., ii, 542. 
surface area and specificity of (Arm¬ 
strong and Hilditch), A., ii, 
582. 

use of metallic salts as, in organic 
reactions (Korczyi^ski), A., ii, 
445. 

influence of, on the chlorination of 
benzene (Silberrad), T., 2029. 

Catalytic hydrogenation (NiviIsre), A., 
ii, 391. 

by means of copper (Sabatier and 
Kubota), A., i, 347. 
of aromatic compounds by means 
of platinum (Willstatter and 
Waldschmidt-Leitz), a., i, 667; 
ii, 185. 

of organic compounds (Kelber), A., 
ii, 630, 688. 

power of colloids, variations in (Madi¬ 
naveitia and Aguirreche; Ro- 
casolano), a., ii, 390. 

Catechin, chemistry and isomerism of 
(Freudenberg, Bohme, and Beck- 
endorf), a., i, 576 ; (Freudkn- 
berg), a., i, 577. 

constitution of (Nierenstein), T., 
164. 

Catechol, 3-amino-, hydrochloride (Hen- 
rich and Wunder), A., i, 888. 

Cathode rays. See under Rays. 

Cathodes, mercury, overvoltage at (Dun- 
nill), T., 1081. 

silver, removal of copper from, by 
means of trichloroacetic acid 
(Doughty and Freeman), A., ii, 
414. 

Cat-tail. See Typha laJLifolia, 

Cedar oil, Japanese, constituents of (Ni- 
shizawa), a., i, 258. 

Cell or Cells, electrochemical, depolaris¬ 
ation in, by light (Baur), A., ii, 
236. 

for measuring conductivity (Rice), A., 
ii, 78. 

iodine-silver, electromotive force of 
(Gerth), a., ii, 684. 
oxy-hydrogen gas (Baur), A., ii, 374. 
potassium chloride-calomel (Fales 
and Mudgb), A., ii, 79, 
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Cell or Celle, eleotroohemioel, standard 
Weston, stability of (Jaeobb and 
V. Stbinwbhe), a., ii, 872. 
thermodynamics of (Cohen and 
WoLTEEs; Cohen, Helderman, 
and Moesveld), A., ii, 155; 
(Cohen, Kevisheee, and Moes- 
veld), a., ii, 156. 

Cell or Cells, photoohexnioal, (Lifschitz 
and Joff]£), A., ii, 365. 

Cell or Celle, photo-eleotrio, use of (v. 

Halban and Geioel), A., ii, 145. 

Cell or Cells, physiological, action of 
light on (Noack), A., i, 910. 
effect of radium emanation on the 
function of (Enoelmann), A., i, 
526. 

adsorption of ions by (Gkat), A., i, 
145. 

selective absorption of potassium by 
(Mitchell and Wilson), A., i, 830. 
distribution of sodium salts in (Fun- 
goka), a., i, 907. 

autoxidisable substance in (Hopkins), 
A., i, 635. 

respiration of (Lipsohitz), A., i, 203. 
Gellobial hexa-acetates (Bergman n and 
Schotte), a., i, 649. 

Cellobiose, constitution of (Karrek and 
WiDMEii), A., i, 897; (Berg- 
MANN), A., i, 707 ; (v. Euler), 
A., i, 769. 

and its acetate (Haworth and 
Hirst), T., 193. 

Gellose. See Cellobiose. 
Cellosyl-gluoosyl selenide and sulphide 
and their hendeca-acetates (Wrede), 
A., i, 162. 

Cellulose (Freudenberg), A., i, 400; 
(Hess and Mbssmer), A., i, 401; 
(Hess, Wittelsbaoh, and Mess- 
mer), a., i, 710; (Kabrbe and 
Widmee), a., i, 771. 
from lichens and yeast (Salkowski), 
A., i, 499. 

constitution of (Hess), A., i, 12; 
Karrbr and Widmer), A., i, 310; 
V. Euler), A., i, 769. 
action of Rontgen rays on (Herzog 
and Jancke), A., i, 308. 
solubility and dispersion of, in solu¬ 
tions of alkali and alkaline earth 
salts (Herzog and Beck), A., i, 
97 ; (v. Weimarn), A., i, 847. 
adsorption of alkalis by (Kolthoff), 
A., ii, 218. 

action of dilute acids on (Wohl and 
Blumeich), a., i, 164. 
action of chloroacyl chlorides on (Bar¬ 
nett), A., i, 847. 

dextrins from (Sambo and Matula), 
A., i, 897. 


Cellulose, hydrolysis of (Kauko), A., i, 
771. 

methylation of (Denham), T., 77. 
cotton, hydrolysis of (Monier-Wil¬ 
liams), T., 803. 

wood (Lenze, Pleus, and MIiller), 
A.,i,163 ; (HEUSERand Boedeck- 
er), a., i, 708. 

action of sodium hydroxide on 
(Harding), A., i, 402. 
content of, in spruce wood (Klason), 
A., i, 840. 

and its esters (Duclaux), A., i, 545. 
estimation of lignin in (Hsuser and 
Wenzel), A., ii, 715. 

Cellulose acetate, preparation of (Bar¬ 
nett), A., i, 164. 

swelling of ^Knoevenagel and 
Ebebbtadt), a., i, 402; (Knoe- 
YENAGEL and Motz), a., i, 709 : 
(KNOSVENACELand Bregenzeb), 
A., i, 709, 710; (Knoevenagel 
and Bregenzer), A., i. 771. 
viscosity of (v. Fischer), A., i, 848. 
action of hydrazines on (Barnett), 
A., 1, 308. 

glycollates, and their derivatives (Bar¬ 
nett), A., i, 847. 

nitrates, stability of (Duclaux), A., 
i, 545 ; (Fric), A., i, 650. 
Cephaloraohidien fluid, estimation of 
dextrose in (Ionebou and Vargolici), 
A., ii, 220. 

Cerebro-spinal fluid, congo-rubin test for 
colloids in (Luers), A., i, 75. 
Cerevisin (Thomas), A., i, 292. 

Cerium alloys with iron and with zinc 
(Clotofbki), a., ii, 208. 

Cerium salts, electrolysis of aqueous 
solutions of (SoHi0Tz), A., ii, 589. 
Cerio sulphate, oxidising action of 
(Beneath and Buland), A., ii, 
204. 

Cerium minerals from Sweden (Geijer), 
A., ii, 702. 

Cesarolite (Buttgenbach and Gillet), 
A., ii, 406. 

Cetraria islandka, cellulose from (Sal¬ 
kowski), A., i, 499. 

Chaloanthite moup, minerals of the 
(Larsen and Glenn), A., ii, 54. 
Chaloopyrite, formation of (Young and 
Moore), A., ii, 120. 

Chalkaoene (Dziewo^ski, Podg6rska, 
Lembergbr and Suszka), A., i, 
105. 

Charcoal, adsorption by (Firth), T., 
926; A., ii, 382; (Abderhalden 
and Fodob), A., ii, 21 ; (Wiegner, 
Magasanik, and Yirtanen), A., ii, 
244; (Horst), A., ii, 245; (Eolt- 
hoff), a., ii, 888. 
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Charooal, adsorption of alkali and 
alkaline earth salts by (OdI^n and 
Andeksson), a., ii, 438. 
adsorption of gases by (Shxldok), A., 
ii, 88; (Bkioqs)» A., ii, 624. 
animal, adsorption by (Hartleben ; 
Moeller), A., ii, 304. 
adsorption of water and alcohol by 
(Driver and Firth), T., 1126. 
wood, adsorption of benzene by, alone, 
and from iodine solution (Barr 
and Kino), T., 464. 
negative adsoiptiou of alkali haloids 
by (Pickles), T., 1278. 
preparation of colloids by oxidation of 
(Hofmann and Freyer), A., i, 8. 

Chaulmoogra oil, fractionation of ( Wren- 
shall), A., i, 91. 

Chelerythrine (Karrer), A., i, 801. 

Chelidonio acid, occurrence of, in jdants 
(Stransky), a., i, 86; (v. Lipp- 
mann), a., i, 86. 

Chelidonio acid, bromo-, ethyl ester 
(Thoms and Pietrulla), A., i, 264. 

Chemical compounds, independent vari¬ 
ables in a system of (Wald), A., ii, 

440. 

constants, calculation of (IIenglein), 
A., ii, 163 ; (Yamazaki), A., ii, 674. 
constitution and optical rotation (B. 
K. and M. Singh and Lal), T., 
1971; (Betti and Capaocioli ; 
Berlingozzi), a., i, 107. 
influence of, on the rotatory disper¬ 
sion of optically active compounds 
(Rupb, Krethlow, and Lang- 
bein), a., ii, 473. 

and thermal properties of binary 
mixtures (Pascal), A., ii, 674. 
and crystallography of organic com¬ 
pounds (Schleicher), A., ii, 26. 
and colour (Kehrmann and San- 
Doz), A., i, 276; (Moir), A., ii, 
6, 366, 476; (Kehrmann), A., 
ii, 476. 

relation between odour and 

(Tschirch), a., i, 756. 
influence of, on reactivity (Gupta), 
T., 298. 

relation between resinifleation and 
(Herzog), A., i, 519. 
energy. See Energy, 
reactions, influence of the solvent 
on the temperature-coefficient of 
(Cox), T., 142, 

influence of substitution on (Fran- 
zsN and Rosenberg), A., i, 233 ; 
Franzbn and Engel), A., i, 713. 
non^mechanical nature of (PolAnti), 
Au, ii, 179. 

simultaneotts, of the same proba¬ 
bility (Scheffer), A., ii, 640, 


ChemiOBl reactivity, theory of (Dush- 
man), a., ii, 316. 

statics, law of, deduction of, from the 
theorem of virtual work (Ariano), 
A., ii, 580. 

Chemistry and statistical mechanics 
(Adams), A., ii, 628. 

Ghenopodium oil, constituents of (Henry 
and Paget), T., 1714; (RourE-Ber- 
iBAND Fils), A., i, 797. 

Chestnut, edible, tannins from (Freuo- 
enberg and Walfuski), A., i, 799. 

China, metallurgy and history of chem¬ 
istry in (Wano), A., ii, 39. 

‘^ChinoBOl,’* detection of, microchemic- 
ally (Griebbl), A., ii, 606. 

Chitosan, microchemistry of, and its 
derivatives (Brunswik), A., i, 269. 

Chloral, condensation of cresotic and 
gallic acids with (Alimchandani 
and Mbldrum), T., 201. 
hydrate, condensation of benzene with, 
in presence of aluminium chloride 
(van Laer), a., i, 603. 
action of hydrazine on (Knopfeu), 
A., i, 168. 

action of metallic oxides on (Kunz- 
Krause and Manicke), A., i, 
543. 

Chloral-iS'Mutylidenehydrazone 
(KnOpfer), a., i, 160. 

Chioraloollidine. See 3‘Ethyl-4-i3- 
hydroxy‘ 777 -^rtchloro-n»propylpyrid- 
ine. 

Chloraloxime, action of, on aromatic 
amines (Martins r and Coisset), A., 
i, 516. 

Chlorah’sopropylidenehydrasone (K n Of¬ 
fer), A., i, 160. 

Chloralsemioxamazone (KnOffer), A., 
i, 169. 

Chlorates. See under Chlorine. 

Chlorides. See under Chlorine. 

Chlorine, atomic weight of, from minerals 
(Curie), A., ii, 396. 
spectra of (Kimura and Fukuda), 
A., ii, 140. 

spectra of isotopes of (Eratzer), A., 
ii, 140, 861. 

photochemical reaction of hydrogen 
with (Baly and Barker), T., 
668 . 

photochemical reaction between tri- 
chlorobromomethane and (Nod- 
BACK), A., ii, 668 ; (v. Ranke), A., 
ii, 680. 

overvoltage during liberation of (New- 
bery), T., 477. 

action of ammonia with (Noyes and 
Haw ; Noyes), A., ii, 42. 
treatment of water with (Clark and 
Iseley), a., ii, 94. 
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Chlorine, presence of, in animal tissues 
(Damiens), A., i, 77. 
in blood (Falta and Bichter- 
Quittnbr), a., i, 380. 
in serum and plasma (BusznyJLk), A., 
i, 78. 

Chlorine ^ptoxide, preparation of 
(Meter and Kessler), A., ii, 326. 
Hydrochloric aeid, infra-red absorp¬ 
tion spectrum of (Imes), A., ii, 5. 
density of (King), A., ii, 826. 
absorption of, by chloroform 
(Williams), A., ii, 196. 
equilibrium of gelatin with (Wikt- 
OEN and Kruger), A., ii, 247. 
action of carbon monoxide and, on 
aromatic hydrocarbons in presence 
of catalysts (Korczyj^ski and 
Mroziis’ski), a., i, 667. 
detection of, in presence of hydro- 
bromic and hydriodic acids 
(Longinesou and Ghaborski), 
A., ii, 410. 

Chlorides, crystallisation of mixtures 
of (Liebisch and Vortisch), A., 
ii, 262. 

^ dialysis of solutions of, against 
serum (Mestrezat and Ledebt), 
A., i, 634. 

in serum of sucklings (Scheer), A., 
i, 906. 

estimation of (KusznyAk; Smith; 
Whitehorn ; Austin and van 
Slyke ; Bell and Doisy), A., ii, 
272. 

estimation of, electrometrically 
(Hbndrtxson), a., ii, 661. 
estimation of, in blood (Wetmore), 
A., ii, 126. 

estimation of, in soda-lime glass 
(Ikawa), a., ii, 706. 

Chlorates, electiochemical preparation 
of (Knibbs and Palfreeman), 
A., ii, 396. 

influence of chlorides on solubility 
of (Billiter), a., ii, 40. 
Hypoohlorous acid, estimation of, 
electro-volumetrically (Tread¬ 
well), A., ii, 410. 

Hypochlorites, estimation of, gaso- 
metrically (Macbeth), A., ii, 461. 
Perehlorie acid as a dehydrating agent 
in estimation of silica (Willard 
and Cake), A., ii, 60. 

Perohlorates, electrochemical prepara¬ 
tion of (Knibbs and Palfreeman), 
A., ii, 896. 

Chlorine detection and estimation:— 
detection of, in atmospheric air 
(Matiqnon), a., ii, 272. 
detection of, in presence of iodine 
(Ludwig), A., li, 273. 


Chlor^o detection and estimation:— 

estimation of, by the lamp method 
(Bowman), A., ii, 706. 
estimation of, in organic compounds 
(Wejtzbl), a., ii, 691. 
estimation of, ' in plant products 
(Gri^goire and Carpiaux), A., ii, 
461. 

Chlorites, chromium-bearing (Shannon), 
A., ii, 469. 

Chloroform, preparation of, from ethyl 
alcohol (Ocni), A., i, 298. 
surface tension of (Richards and 
Carver), A., ii, 384. 
equilibrium of, with benzene 

(Schulze), A., ii, 388. 
action of phenylhydrazine on 

(Parnetp), a., i, 692. 
estimation of, volumetrically (Sassb), 
A., ii, 218. 

Chlorophyll, fonHation of acetaldehyde 
from, in presence of sunlight (Oster- 
hout), a., i, 268. 

Chloropiorin, preparation of (Orton and 
McKib), T., 29. 

action of light on solutions of (Piutti), 
A., i, 298. 

solubility of, in water (Thompson and 
Black), A., i, 3. 

Chlorotriamminotetrasilioatocobalt. See 
under Cobalt. 

)8-Cholanedioneoarboxylic acid, and its 

derivatives (Boksche and Wibck- 
horst), a., i, 729. 

{£(o-a-Cholanetricarbozylic acid, and its 
trimethyl ester (Boksche and Behr), 
A., i, 729. 

i3-Cholanonetrioarbozylio acid, deriv¬ 
atives of (Boksche and Wieckhorst), 
A., i, 729. 

Cholenic acid (Wieland and Weyland), 
A., i, 178. 

a- and i8-Cholestan-7-ones, 4-chloro-, and 
their derivatives (Windaus and v. 
St ADEN), A., i, 607. 

Cholesterol (Windaus and v. Sxaden), 
A., i, 607. 

and its esters in blood during absorp¬ 
tion (Knudson), a., i, 474. 
partition of, between corpuscles and 
plasma (Riohter-Quittner), A., 
i, 286. 

in milk (W acker and Beck), A., i, 
639. 

decomposition products of (Stein- 
kopf, Winternitz, Roedbrer and 
Wolynbki), a., i, 24. 
dibromide, action of alcoholic sodium 
acetate solution on (LifschUtz), 
A., i, 26. 

detection of (Galavielle, Portbs, 
and Oristol), A., ii, 526* 
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OlLolotterol, estimation of, and allied 
substances (Qardkeb and Wil¬ 
liams), A., ii, 56d. 
estimation of, colorimetrically (Gard¬ 
ner and Fox), A., ii, 568. 
estimation of, in blood (Feiol), A., ii, 
220 . 

Choleiterolanssmia (Feiql), A., ii, 220. 

Cholio aoid, methyl ester (Riedel), A., 
i, 540. 

a^ToChoUo aoid (Kiedel), A., i, 540. 
isomeride of, and its derivatives 
(Bodeoksr and Yolk), A., i, 865. 

Choline* crystalline, preparation of 
(Dudley), T., 1260. 

Cholines, preparation of, from amino- 
acids (P. and W. Karrer, Thomann, 
Horlachsr, and Mader), A., i, 228. 

Choloidanio aoid, and its pentametbyl 
ester (Wieland), A., i, 113. 

^.Choloidanio aoid, and its tetramethyl 
ester (Wieland), A., i, 113. 

Chondridin, structure of (Lbvene and 
L6pbz-Su1rez), A., i, 230. 

ChondnLS cm^i4jt(carrageen), constituents 
of (Haas), A., i, 839. ^ 

“ Chromaoenes ** (Dziewonski, Pod- 
o6rska, Lemberoeb, and Suszka), 
A., i, 106. 

Chrome alum, action of sodium carbon¬ 
ate on solutions of (Meunieb), A., ii, 
405 ; (Meunier and Caste), A., ii, 
512. 

Chromic aoid. See under Chromium. 

Chromium, arc spectra of (Kiess and 
Meggers), A., ii, 4. 
precipitation of, with zinc (Yasui), 
A., ii, 216. 

carrying down of lime and magnesia 
in precipitation of (Toforescu), 
A., li, 853. 

Chromium alloys with iron and nickel 
(Chevenard), a., ii, 886. 

Chromium compounds, reduction of 
(Weber), A., ii, 645. 

Chromium hydroxide, separation of, 
from aluminium and ferric hydr¬ 
oxides (Mme. M. and M. Le- 
mabchands), a., ii, 851. 
Biohloroohromio chlorides, hydrolysis 
of (Lamb and Fonda), A., ii, 444. 
Hexa-aquoohromio chlorides, hydro¬ 
lysis of (Lamb and Fonda), A., ii, 
444. 

Chromio aoid, effect of chlorides on 
the electrolysis of (Liebreich), 
A., ii, 678. 

estimation of, isometrically (Kolth- 
ofe), a., ii, 219. 

Biohxomates, estimation of, electro- 
metrically (Hendbixson), A., ii, 
651. 


Chromium:— 

Diohromates, estimation of, volu- 
metrically, in mixtures with per¬ 
manganates and chromic salts 
(Chatterji), a., ii, 718. 

Chromio salts, estimation of, volu- 
metrically, in mixtures with per¬ 
manganates and dichromates 
(Chatterji), A., ii, 713. 

Chromium organic compounds (Bennett 
and Turner), A., i, 472. 
pentaphenyl hydroxide, and its de¬ 
rivatives (Hein), A., i, 826. 

Chromium detection, estimation, and 
separation 

detection of, microchemically, with 
sodium salicylate (van Zijf), A., 
ii, 463. 

detection of, and its separation from 
uranium and vanadium (Browning), 
A., ii, 279. 

estimation of, iodometrically, in 
chromite (Liti'le and Costa), A., 
ii, 852. 

estimation of, in steel (Evans), A., ii, 
279, 662. 

Chromoheroynite from Madagascar (La¬ 
croix), A., ii, 53. 

Chromones, 6- and 8-chloro- and their 2- 
carboxylic acids (Ruhbmann), A., i, 
480. 

Chromophores, function of (Lifschitz and 
Rosenbohm), A.,ii, 286; (Lifsohiiz), 
A., ii, 287. 

Chrysalis oil, constituents of (Kawase, 
SuDA and Fukuzawa), A., i, 
699. 

Chrysoidine, nitro- (Eorcztnski and 
PiASECKi), A., i, 518. 

Chymosin. See Rennin. 

Cinchona alkaloids (Rabe and Jantzen), 
A., i, 438; (Giemsa and Halber- 
kann), a., i, 581, 583. 
syntheses of derivatives of (Jacobs 
and Heidslbeboer), A., i, 44. 
hydrogenated, containing selenium 
(Yereiniqte Chininfabbiken 
Zimmer & Cis), A., i, 267. 
preparation of amino-compounds of 
(Boehringer and SOhne), A., i, 
515. 

Cinohotozol (Vereinigte Ohininfabri- 
KEN Zimmer & Cie), A., i, 355. 

Cinnamic acid, halogenohydrins of, and 
their derivatives (Read and An¬ 
drews), T., 1774. 

o-chloro-, ethyl ester (v. Auwers and 
FrChung), a., ii, 230. 
chlorobromo-derivatives, and their 
salts and esters (Reich, Araus, 
PoTOK, and Temfbl), A., i, 
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Cinnapiic aoidi, halogenated, estera, 
relation between configuration and 
physical properties of (v. Atjwers and 
SCHMELLBNKAMP), A., i, 417. 

Cinnamon oil (Hours-Bertsand Fils), 
A., i, 798. 

Cinnamoylamino-1: l^-dimethyli9ooya- 
nine iodides (Hamer), T., 1440. 

Cinnamoylaminoquinaldinos, and their 
salts (Hamer), T., 1487. 

Cinnamoylaminoquinolines, and their 
salts (Hamer), T., 1437. 

Cinnamyl-iS-p-aminobenzoylozyethyl- 
ethylamine, and its derivatives (v. 
Braun and Braunsdorf), A., i, 773. 

Cinnamylethylamine, and its salts (v. 
Braun and Beaunsdorf), A., i, 773. 

Cinnamylothyl-jS-hydrozyothylamine, 
and its derivatives (v. Braun and 
Braunsdorf), a. , i, 773. 

Cinnamylidene>p-acetylaminoaeetophe- 
none, and its tetrabromide (Giua and 
Bagiella), a., i, 731. 

p-Cinnamylideneaminoaoetophenone 
(Giua and Bagiella), A., i, 731. 

Ginnamylidenebiiphenylacetamido 
(Gupfa), T., 301. 

S-Citmamylidenefluorene, 2:7*dichloro- 
(SiEGLiTzandSciiATZKEs), A., i, 782. 

jD'Cinnamylidenehydracinobenzoic acid, 
ethyl ester (Thoms and Ritsert), A., 
i, 344. 

Cistus ladaniferus and monspeliensis^ 
analytical characters of the oils from 
(Roure-Bertrand Fils), A., i, 798. 

c/.v-Citraconatodiethylenediainin6cobal> 
tic hydrogen citracoiiate (Duff), T., 
389. 

Citraoonic anhydride, flnoran deiivative 
of (Krishna and Pope), T., 291. 

Citral series, optical determination of 
the constitution of compounds of the 
(Knoevenagel and Oelbeumann), 
A., i, 865. 

Citric acid, salts, physiological action of 
(Haka), A., i, 478. 
ammonium salt, action of, with alka¬ 
line earth sulphates (Teodossiu), 
A., i, 540. 

behaviour of, with phosphates (Pat¬ 
ten and Mains), A., ii, 214. 
cupric ammonium salt, conductivities 
of solutions of copper sulphate and 
of (de Lenaizan and Maury), A., 
ii, 534. 

detection of (Polonovski), A., ii, 601. 

Citronellal, estimation of (Benneit), 
A., ii, 717. 

Citronellol, estimation of (Pfau), A.,ii, 
600 ; <Bennett), A., ii, 717. 

Coagulation, adsorption by (Dezeine), 
A., ii, 88. 

cxx. ii 


Coal, origin and structure of (Jason), 
A.,ii, 554. 

formation and chemical structure of 
(Fischer and Schrader), A., ii, 
210 . 

structure of (Marcusson), A., ii, 590. 
determination of the volatile matter 
from (Bone and Silver), T., 1145. 
estimation of the degree of oxidation of 
(Chabpy and Decorps), A.,ii, 709. 

Coal gas, explosion of inflammable 
mixtures of air and (David), A., ii, 
85,687. 

estimation of benzene hydrocarbons in 
(Berl, Andress and Muller), A., 
ii, 354. 

Coal-tar oil, detection and estimation of, 
in turpentine (G&otlisch and Smith), 
A., ii, 659. 

Cobalt, ultra-violet spark spectrnm of 
(L. and £. B(16 ch), A., li, 286. 
valency scale of (Wohler and Balz), 
A., 11, 633. 

Cobalt bases (cdbaUamrrtines)^ complex 
(Duff), T., 1982. 

volume relationships and heat of de- 
comx)03ition of (Clark, Quick, and 
Harkins), A., ii, 116. 
stereochemistry of salts of (Matsuno), 
A., ii, 644. 

c6agulation of arsenlous sulphide sols 
by (Matsuno), A., ii, 687. 
polyiodides of (Ephraim and Mosi- 
mann), a., ii, 339. 
Carbonatotetramminooebalti-bismutb 
and -mercury iodides (Ephraim 
and Mosimann), A,, ii, 340. 
Chlorotriamminotetrai^icatooobait 
(Schwarz and Bausoh), A., ii, 
404. 

Becammine oobaltous chloride (Clark, 
Quick, and Harkins), A., ii, 116. 
Hezanuninooobalti-bismutb and 
-mercury iodides (Ephraim and 
Mosimann), A., ii, 340. 
Fentamminocobaltibismnth iodide, 
chloro- (Ephraim and Mosimann), 
A., ii, 340. 

Silicatotetramminecobalt salts 
(Schwarz and Bausch), A., ii, 
404. 

Tetramminooobalti-bismutb and 
-mercury iodides, (fmitro- (Ephraim 
and Mosimann), A., ii, 840. 

Cobalt salts, specific gravity and mole¬ 
cular volume of (Clark, Quick, and 
Harkins), A., ii, 116. 

Cobalt fluoride, chemistry and crystal* 
lographv of (Edminstsr and 
Cooper), A., ii, 115. 
sulphate, hydrates of (Larsen and 
Glenn), A., ii, 54* 
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Cfobtlt organic eomponndi, complex 
(WSKNBB, SoHWYZBB, and Kar- 
rbb), a., i, 224. 

with allylamine (Pieroni), A., i, 
815. 

Cobalt detection, eitimation, and 
loparation> 

detection of (van Eloostbb), A., ii, 
415; (Vaubbl), A., ii, 596; 
(Balarepf), A., ii, 712. 
detection and estimation of (Matsui 
and Nakazawa), A., ii, 219; 
(Bralby and Hobart), A., ii, 852. 
estimation of, electrolytically 
(Wagbnmann), a., ii, 668. 
estimation of, in cohalt steel (Lun- 
DBLL and Hoffmann), A., ii, 561. 
separation of nickel and (Whitby and 
Bbardwood), a., ii, 662. 

Cobalt lakes with quinoneoximes, con¬ 
stitution of (Morgan and Smith), T., 
704. 

Cobalt minerals from Katanga (Schoep), 
A., ii, 649. 

Cobalt steel, estimation of cobalt and 
nickel in (Lxtndell and Hoffmann), 
A., ii, 661. 

Cobaltimalonie acid, potassium salt 
(Thomas), T., 1140. 

Cocaine, influence of the reactioivs of 
solutions of, on their activity (Rippel), 
A., i, 123. 

P'Coocinic acid, synthesis of, and its 
derivatives (Schleussnbr and Voh- 
winckbl), a. , i, 111. 

Cochenillio acid, att(^mpt to synthesise 
(SouLEUSSNBR and Voswinckel), a., 
i,lll. 

Cocoa, estimation of theobromine in 
(Wadmworth), a., ii, 225. 

Coconut. See Cocos niAcifera, 

Cocos nvjcifera (coconut), constituents of 
the globulin of (Johns and Jones), 
A., i, 65, 66. 

Codeine, reduction products of (Man- 
NiCH and Lowenheim), A., i, 124. 

^ compr»und of phenylethylbarbituric 
acid with (Society of Chemical 
Industry in Bahlb), A., i, 854. 

Codeinecarbozylio acid, ethyl ester, and 
its hydrogen tartrate (Gadambr and 
Enoch), A., i, 581. 

Coflbe, estimation of caffeine in 
(Ugarte), a., ii, 470. 

Cohune nut* See AUaUa coTiune, 

**Coloothar,** or'gin of the term (v. 
Lippmann), A.,ii, 558. 

Colloids preparation of, by oxidation of 
charcoal (Hofmann and Freybr), 
A., i, 8. 

structure of (Pauli), A., ii, 246. 
chemistry of (Stieoler), A., ii, 577. 


Colloids, photometric study of (Shep¬ 
pard and Elliott), A., ii, 310. 
electrical properties and peptisation of 
(Varga), A., ii, 371. 
apparatus for determination of the 
migration velocity of (Stsiomann), 
A., ii, 13. 

charges on the surfaces of (Williams), 
A., ii, 18. 

effect of ions on the condition of 
(Michaelis and TimAnez-Diaz), 
A., ii, 682. 

effect of, on the reactions at electrodes 
(ISGARISCHEV), A., ii, 620. 
viscosity of (Alexander), A., ii, 
310. 

adsorption of electrolytes by (Mut- 
bcheller), a., ii, 26. 
dispersion of, in hydrosols (Tian), A., 
ii, 439, 440. 

coagulation of (Klein; v. Hahn), 
A., ii, 684. 

precipitation and coagulation of, by 
electrolytes (Sekeka), A., ii, 31. 
swelling of (Handovsky and Weil), 
A., ii, 92; (Luers and Schneider), 
A., ii, 175. 

**gilding” of amicrons of (Borjeson), 
A., ii, 27. 

action of salts of rare earths on 
(Dobrr), a., ii, 92. 
variations in the catalytic power of 
(Madinaveitia and Aguirreche ; 
Rocasolano), a., ii, 390. 
influence of, on the velocity of re¬ 
actions involving gases (Findlay 
and Thom ah), T., 170. 
organic, action of metallic salts on 
(Scala), a., i, 287. 
protective (Gutbibr and Beckmann), 
A., ii, 312; (Gutbibr, Huber, 
and Hauo), A., ii, 687, 688. 
function of, in catalysis (Iredale), 
T., 109. 

soaps as (Iredale), T., 625. 
in plants (Samec and Haerdtl), A., 
i, 226; (Samec and Matula), A., 
i, 397 ; (Samec and Meyer), A., i, 
400, 707. 

detection of, in cerebro-spinal fluid 
(LOers), a., i, 76. 

Colloidal colouring matters. See Colour¬ 
ing matters. 

condition of sparingly soluble sub¬ 
stances in solution (Traubb and 
Klein), A., ii, 683. 
metals, effect of, on lower plant and 
animal organisms (v. Plotho), A., 
i, 82. 

particles, size of, in a Brownian 
motion (Arakatsu and Fukuda), 
A., ii, 176. 
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Colloidal pai’ticles, reciprocal attraction 
of (Frioke), a., ii, 887. 

solutions^ apparatus for preparation of 
(Plauson), a., ii, 627. 
refraction of (Wintgen), A., ii, 187. 
dielectric constants of (Keller). 
A., ii, 682. 

effect of electrolytes on the stability 
of (Krijyt), a., ii, 677. 
interfacial and surface tensions of 
(Reynolds), T., 471. 
dispersoid, coagulation of (Yanek), 
A*, 11 , 68 d. 

coagulation of, by electrolytes (Bur¬ 
ton and Bishop), A., ii, 176. 
chemical reactions in mixtures of 
(Freundlich and Nathansohn), 
A., ii, 536. 

suspensions, viscosity and flocculation 
of (Eqn^r), a., ii, 382. 

Colophenio acid (Fahrion), A., i, 792. 

Colophony, constituents of (Asciian), 
A. , i, 612. 

colloidal characters of (Paul), A., i, 
427. 

constitution of the resin acids of 
.(Grun), a., i, 344. 

mixtures of bees’ wax and (Jahn), A., 
i, 427. 

Colour and chemical constitution (Eehr- 
MANN and Sandoz), A., i, 276 ; 
(Moir), a., ii, 6 , 866 , 476; (Kehr- 
mann), a., ii, 476. 

connexion between molecular structure 
and (Meisenheimer), A., ii, 864. 

reaction bet\^ een optical activity and, 
of organic compounds (Longobar- 
Di), A., ii, 288. 

calculation of, of coloured cyclic com¬ 
pounds (Moir), T., 1654. 

Coloured solutions, estimation of acidity 

of (Lizius), A., ii, 461.. 

Colouring matter, C 19 H 14 O 5 , from resor¬ 
cinol and salicylmetaphosphoric 
acid (Lanoer), A., i, 345. 

CasHjoOist (+ 3 H 2 O) from pyrogallol 
and salicylmetaphosphoric acid 
(Lanoer), A., i, 845. 

Colouring matters, fluorescence of, in 
solid solutions (Schmidt), A., ii, 
667. 

adsorption of, by lecithin (Cruick- 
shank), a., ii, 89. 

use of leuco-bases of, as developers 
(A. and L. LuMiisRS, and Seye- 
WSTZ), A., ii, 615. 

action of, on cotton and wool (Hal¬ 
ler), A., ii, 576. 

for dyeing cotton, velocity of diffusion 
of (Auerbach), A., ii, 680. 

basic, synthesis of (Oonsonno and 
Cruto), a., i, 679. 


Colour!^ matters, cobaltio quinone- 
oxime (Morgan and Smith), T., 
704. 

colloidal, electrical properties of 
(Bethe), a., ii, 14. 
photosensitising (Mikeska, Haller, 
and Adams), A , i, 54; (Adams and 
Haller), A., i, 129. 

See also:— 

Betanidin. 

Betanin. 

Bilirubin, 

Hfemocyanin. 

Melanin. 

Raphanidin. 

Raphanin. 

Stercobilin. . 

Urobilin. 

Urochromogen. 

Colpidium tolpodck, culture of (Peters), 
A., i, 530. 

Colza, Chinese* See Brassica campestris 
ehimleifera. 

Combustion, history of (v. Lippmann), 
A., ii, 107. 

mechanism of (v. Wartenberq and 
Sieg), a., ii, 107. 

laws governing the propagation of 
(Crubsard), a., ii, 82. 
intra-molecular energy during (David), 
A., ii, 85, 687. 

gaseous, at high pressures (Bone and 
Haward), a., ii, 628. 

Combustion analysis. See Analysis. 
Combustion bomb of special steel (Roth 
Macheleidt, and Wilms), A.,ii, 709. 
Complement action, eflect of light on 
(Brooks), A., i, 148. 
s^iro-Compounds, formation and stability 
of (Kon), T., 810; (Norris and 
Thorpe), T., 1199; (Birch, Gough, 
and Kon), T., 1316. 

Compressibility of liquids (Ham mice), 
A., ii, 84. 

Concentrator and vacuum pump, sul¬ 
phuric acid (Maass), A., ii, 104. 
Congo-rubin, eflect of various ions on 
solutions of (Miouaelis and 
Tim^nez-Diaz), A., ii, 682. 
factors influencing the change of 
colour of (Liters), A., ii, 26; 
(Haller), A., ii, 28. 
velocity of coagulation of sols of, in 
presence of carbamide and sucrose 
(Reitstottkr), a., ii, 495. 

ConifersBi quinic acid in the leaves of 
(Tanret), a., i, 296. 

Coniine, colour reaction of (Sanchez), 
A., ii, 719. 

Co-ordination and residual affinity 
(Morgan and Drew), T., 610, 1058; 
(Morgan and Smith), T., 704, 1066. 
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C^ordinatioii and valency (BRto(}B), T., 
1876* 

Co-ordination compounds in organic 
chemistry (Piccard and Dardbl), 
A., ii, 894. 

Oo-ordiaation numbem, significance of 
(HiiTtia ; Rbihlrn), A., ii, 193. 
inflaenee of structure ou (Pieboni), 
A., i, 816. 

Copper, ultra-violet spark spectrum of 
(L. and E. Bloch), A., ii, 8. 
adsorption of, by filter paper (Kolth- 
OFR), A., ii, 277. 

valency scale of (Wohler and Balz), 
A., ii, 683. 

equilibrium of antimony, sulphur and 
(Guertler and Meissner), A., ii, 
589. 

equilibrium of lead, sulphur and 
(Guertler and Meissner), A., ii, 
402. 

equilibrium of manganese, sulphur 
and (Guertler and Meissner), A., 
ii, 640. 

catalytic action of (Palmer), A., ii, 

642. 

catalytic hydrogenation by means of 
(Sabatier and Kubota), A., i, 
347. 

and its oxides, activation of water by 
(Wernicke and Sordelli), A., i, 
768. 

action of nitric acid on (Baoster), 
T., 82. 

reaction between nitrogen peroxide 
and (Tartar and Semon), A., ii, 
. 886 . 

action of fused sodium hydroxide on 
(Wallace and Fleck), T., 1849. 
removal of, from silvtr cathodes 
(Doughty and Freeman), A., ii, 
414. 

interpenetration of zinc or tin with 
(Weiss and Lafitte), A., ii, 651. 

Copper alloys with aluminium and zinc 
(Haughton and Bingham), A., ii, 
886 . 

with antimony and tin, electro¬ 
analysis of (Foerster and Aanen- 
sen), a., ii, 350. 

with gold (Tammann), A., ii, 647. 
with nickel, activity of (Nowack), 
A., ii, 208. 

with palladium, activity of (STowack), 
A., ii, 208. 

with phosphorus, thermal and elec¬ 
trical conductivity of (Pfleiderer), 
A., ii, 296. 

with tin, constitution of (Haughton), 
A., ii, 641. 

with tine, specific heat of (Dobrincrel 
and Wbrnir), A., ii, 428. 


Copper bases (cuprammines ):— 
Coppertetrammine polyiodide 

(hlPHRAiM and Mosimann), A.f ii# 
339. 

Copper salts, toxicity of, towards 
saccharase (v. Buler and Svanbeug), 
A., i, 202. 

Copper aluminate, new (Hbdvall and 
Heubrroer), a., ii, 508. 
fluoride, chemistry and crystallography 
of (Edminstse and Cooper), A., ii, 
115. 

oxides, equilibrium relations of 
(Smyth and Roberts), A., ii,98,441. 
phosphide, estimation of phosphorus 
in (GarcIa), a., ii, 846. 
sulphate, conductivity of, compared 
with that of cimric ammonium 
citrate (BE Lbnaizan and 
Maury), A., ii, 534. 
catalysis of sodium hypobromite by 
(Fleury), a., ii, 70. 

Cupric hydroxide, solubility of, in 
sodium hydroxide (Muller), A., ii, 
113. 

Cuprous ammonium carbonate, absorp¬ 
tion of carbon monoxide by 
(Hainsworth and Titus), A., 
ii, 259. 

oxide obtained* by reduction 
(Sarma), a., ii, 264. 
sulphide, electrical conductivity of 
(TuBANDT, EGGBRT,andSCHIBBE), 
A., ii, 480, 

Copper organic compounds 

double cyanides (Moles and IzA- 
OUIRRB), A., i, 322. 

Cupritartrates (Packer and Wark), 
T., 1848. 

Cuprous bismuthocyanide (Vour- 
NAZOs), A., i, 232. 

Copper detection, estimation, and 
separation* 

detection of (Falciola), A., ii, 711. 
detection of, in plant and animal 
organs (Keilholz), A., ii, 708. 
estimation of, alectrolytioally (Haw¬ 
ley), A., ii, 216. 

estimation of, iodonifetrically(KLASON), 
A., li, 138. 

estimation of, iodometrically, and its 
use in sugar analysis (Shaffer 
and Hartmann), A., ii, 417. 
estimation of, in alloy[s with 
aluminium (Hulot), A., ii, 656. 
estimation of, in copper-plating 
(Koilsch), a., ii, 697. 
separation of, from mercury, electro- 
lytically (Bottger), A., ii, 851. 

Copper anodes. See Anodes. 
a-Ooralydino, salts of (Schneider and 
Bogbb), a., i# 802. 
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Oonljm* xeduotion of (Sobneioia aihI 
BOoeb), a., i, 801. 

Coregonine (Lynch), A., i, 75. 

Cornetite from Bhodetia (Hutchinson 
and Macgbboob), A., ii, 701. 

Corresponding btatei, theory of, in 
relation to the quantum theory 
(Btk), a., ii, 163. 
law of, with reference to fused salts 
(Lobenz and Hekz), A., ii, 486. 

Corundophilite, analysis of (Shannon), 
A., ii, 459. 

Corydineoarboxylie aoid, ethyl ester 
(Gadameb and Enoch), A., i, 680. 

Cotton, action of colouring matters on 
(Halleb), a., ii, 576. 
substantive dyeing of (Auerbach), 
A., ii, 680. 

Cottonseed oil, catalytic hydrogenation 
of (Kahlenbebg and Ritter), A., i, 
302. 

Coumarandiones, preparation of (Stolli^ 
and Knbbel), A., i, 578. 

Coumaranones, formation and autoxida- 
tion of (V. Auwebs), A., i, 118. 

Coumarin, occurrence of, in plants (v. 
Lippmann), A., i, 86. 
preparation of (Yanaoisawa and 
Kond6), a., i, 682. 

Coumarin, 8( ?)-bromo-4:7-dihydroxy-, 
4:7-dihydroxy-, 4-imino-7-hydroxy-, 
and 6:8(0-dinitro-4;7 -dinydroxy- 

(Bauer and Sciioder), A., i, 353. 

Coumarins, preparation of, from malic 
and maleic acids (Bailey and 
Boettneu), a., i, 879. 

Coumarins, hydroxy-, physiological 
action of (Sibburg), A., i, 289. 

Cows, proteins of the colostrum, milk 
and serum of (Woodman), A., i, 
625. 

Cowpeas, fixation of nitrogen by 
(Whiting and Schoonover), A., i, 
208. 

Creatine, preparation of, from meat 
extract (Steudel), A., i, 192. 
effect of choline on the content of, in 
muscle (Shanks), A., i, 530. 
interconversion of ci'eatinine and 
(Hahn and Barkan), A., i, 515. 
relation of, to muscle tonus (Ham¬ 
mett), A., i, 580. 

estimation of, in muscle extracts 
(HAMMErr), A., i, 906. 

Creatinine, influence of the nervous 
system on the excretion of (Wein¬ 
berg), A., i, 639. 

interconversion of creatine and (Hahn 
and Barkan), A., i, 615. 
estimation of, in presence of acetone 
and acetoaoetic acid (Blau)| A., ii, 
718. 


Oreatinixie, estimation of, in mos^e 
extracts (Hammst1 ')> A., i, 906. 
Creatinuria (Gboss and Stienbook), 
A., i, 700. 

o-Cresol, freezing point curve of the 
equilibrium of naphtlialene with 
(Rhodes and Hancs), A., i, 857. 
m-Cresol, 4-amiuo-, hydrochloride (Hen- 
rich and Matulka), A., i, 860. 
6-amlno<>, and 5-bromo-6-amiiiQ, (v. 
Auwebs, Bqbschb and Weller), 
A., i, 572. 

p-Cresol, 2-chIoro-5<nitro-, and its salts 
and derivatives (Davies), T., 866. 
Cresols, nitrobonzoates of (Hanqgi), A., 

i, 244. 

estimation of (pHAPiN), A., ii, 599. 
Cresol-red, use of, as an indicator 
(Wells), A., ii, 55. 

Cresotie acids, condensation of, witli 
chloral (Alimchandani and Mel- 
DRUM), T., 201. 

Critical constants (van Laab), A., ii, 
83; (Prud’homme), A., ii, 83, 
84, 876. 

and heat of vaporisation (Hebz), 
A., ii, 301. 

and valency of organic compounds, 
(Herz), a., ii, 163. 
ener;^ increment, and Tronton’s rule 
(Bideal), A.,ii, 484. 
pressure and temperature, relation 
between (Friend), A., ii, 678. 
temperature, determination of (Bas- 
sow), A., ii, 164. 

of boiling and fusion, relation 
between (van Laar), A., ii, 622. 
Crotonaldehyde, a-chloix>-, and its c^no- 
hydrin (Moureu, Murat, and Tam 
pier), a., i, 160. 

Crotonic acid, bromo- (Wohl and Ja- 
scHiNOwsKi), A., i, 317. 

Crucibles of gold-palladium alloys 
(Washington), A., ii, 194. 
Cruitaoeae, cairoteue from (Verne), 
A., i, 77. 

Cryptobrncinolone, preparation of, and 
its oxidation (Leuchs, Hbllrisqel, 
and Heerino), A., i, 883. 

Crystal hydrates, structure of (Bhodss), 
A., ii, 255, 681. 

Crystals, structure of (Wyckofp), A,, 

ii, 245; (Psbugca), A., ii, 493; 
(Quartaboli), a., ii, 681. 

structure and properties of (Larmor), 
A., ii, 310. 

structure and chemical reactions of 
(Rinne), a., ii, 626. 
structure of, by the Bbutgen-fay 
method (Canac), A., ii, 245; (v. 
Laue), A., ii, 626; (Wyckoff), 
A., ii, 674. 
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Oxtail, patterns obtained by the 
passage of Bontgen rays through 
(Javoer), a., ii, 284. 
optical properties of, in the infra-rod 
spectrum (Liebisoh and Rubens), 
A., ii, 232. 

migration velocity of ions in (v. 

Hevesy), a., ii, 172. 
cleavage of (Wulfp), A., ii, 91. 
lattice of (Reis), A., ii, 173. 
orientation of (Becker, Hebzoo, 
Janckb, and PoUnyi), A., ii, 
627. 

equilibrium of, with coexisting liquids 
(Smits), a., ii, 246. 
formation of, in metals and alloys 
(Carpenter and, Elam), A., ii, 
641. 

rate of decomposition of (Hinshbl- 
wooD and Bowen), A., ii, 443. 
biaxial, measurement of rotatory power 
in (Longcjhambon), A., ii, 421. 
liquid (Riwlin) A., ii, 246. 
molecular structure of (van deb 
Linoen), a., ii, 681. 
properties and structure of (Leh¬ 
mann), A., ii, 174, 176. 
mixed, composition of (Tammann), 
A., ii, 173, 494. 

structure of (Vegard), A., ii, 627. 
opaque, microscopic examination of 
(FRANgois and Lormand), A., ii, 
493. 

transparent, photomicrography of 
(Francois and Lormand), A., ii, 
626. 

Crystalline solids, electrical conductivity 
of (Tubandt), a., ii, 426; (Tu- 
BANDT, Egoert, and Schibbr ; 
Tubandt and Eggert), A., ii, 480. 
structure and rotatory power (Long- 
CHAMBON), A., ii, 531. 

Crystallisation of compounds of high 
molecular weight (Herzog and 
Becker), A., ii, 438. 
of metals (Aten and Boerlage), A., 
ii, 81; (Tammann), A., ii, 172. 

Crystallography and structure of atoms 
(Tertsch), a., ii, 24. 
and chemical constitution of organic 
compounds (Schleicher), A., ii, 
25. 

S'Ottminylidenefluorene (de Fazi), A., 
i, 669. 

Cupferron. See Phenylhydroxylamine, 
nitroso-, ammonium salt. 

Cuproan (Giemsa and Halberkann), 
A., i, 688. 

Cuproeae (Giemsa and Halberkann), 
A., i, 683. 

Cupreine, amino- (Boehbingeb k 
SOhne), a., i, 615. 


Cupreineaiobencenesulphonio aoid and 

its sodium salt (Boehringer & 
SoHNE), A., i, 615. 

Cupreine-6’diaioaidiydride (Giemsa and 
Halberkann), A., i, 688. 
mCnroumin (Heller), A., i, 423. 
Curtins reaction in relation to steric 
hindrance (Buning), A., i, 620. 
Cyanamide, conversion of guanidine into 
(Pellizzari), a., i, 403. 
estimation of dicyanodiamide in 
(Hargrr), a., ii, 224. 

Cyanates, thio-. See Thiocyanates. 
Cyanic aoid and Cyanides.- See under 
Cyanogen. 

if'-iso-Cyanine, synthesis of (Scheibe 
and Kosbner), A., i, 451. 

Cyanines, constitution of (Konig and 
Treiohel), a., i, 738. 
isoCyanines (Pope), A, i, 690. 

isomeric (Hamer), T., 1432. 
isoCyanine colouring matters, prepara¬ 
tion of (Adams and Haller), A., i, 63. 
Cyanogen, gaseous, viscosity and mole¬ 
cular size of (Rankins), A., ii, 489; 
(Rankine and Smith), A., ii, 696. 
derivatives, action of, on oxyhsemoglo- 
bin (VLfes), A., i, 281. 

Cyanogen bromide and iodide, prepara¬ 
tion of (Grignard and Crouzier), 
A, i, 404. 

chloride, preparation of (Serna 
GIOTTO), A., i, 600. 
preparation and physical constants 
of (Mauguin and Simon), A., i, 
232. 

haloids, action of, on plienylhydrazine 
(Pellizzari), A., i, 620. 
Hydrocyanic aoid, anhydrous, prepara¬ 
tion of (Ziegler), A., i, 166. 
constitution of (Meyer and Hopff), 
A., i, 776. 

in plants (Menaul ; Rosenthaler), 
A., i, 484. 

in the beans of Phaseolus IwwiUB 
(LOhrio), a., i, 387. 
in Sudan grass (Swanson), A., i, 
913. 

alkali salts, nse of precipitated iron 
in the preparation of (Hara), A., 
i, 648. 

ciesium, lithium and rubidium salts 
(Meyer), A., i, 601. 
potassium copper salts (Moles and 
IzAouiRRE), A., i, 322. 
detection of (DenigIcs), A,, ii, 859. 
detection of, in air (Sievsrts and 
Hbrmsdorf), a, ii, 224. 
estimation of (Oorfield and Fast- 
land), A, ii, 626. 

Cyanidei, estimation of, iodometrically 
(Kan6), A., ii, 718. 
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dyuiie ftoid, sjnthesis of (Fosse), A., 

i, 165, 321 ; (Fosse and Laude), 
A., i, 321, 500, 652. 

Cyanario triaside (Ott and Ohse), A., 
i, 231. 

Cyolamines, paired (Smibnov), A., i, 812. 

Cyclic compounds, formation of, from 
halogenated open-chain derivatives 
(Ikgold), T., 305, 051; (Fabmke 
and Inoold), T., 2001. 
sj)ectrochemi8tij of (v. Avwebs), A., 

ii, 73. 

coloured, calculation of the colour of 
(Moir), T., 1634. 

Cyp^ina hilgendorfii^ luciferase from 
(Kanda), a. , i, 530. 

Cystine, oxidation of, in contact with 
blood charcoal (Waububo and 
Neoelein), a., i, 230 
formation of creatine from (Gboss and 
Steen bock), A., i, 700. 

D. 

D.M. See Diphenylamine arsenious 
chloride. 

Decammine cobaltons chloride. See 
under Cobalt. 

»-Decahydro’i3 naphthyl-o-toluic acid, 

and its methyl ester (Schboeteb), A., 
i, 861. 

Dehydrohmoinolone (Leuchs, Hell- 
biegel, and Heebing), A., i, 884. 

Dehydrohydantoic acid (Biltz and 
Kobel), a., i, 816. 

Dehydrolithocholic acid (Wieland and 
Wen land). A., i, 178. 

Dehydro-a-pinene {verbenene)^ and its 
derivatives (Blumann and Zsix- 
sohel), a., i, 426. 

DehydrothiO'P toluidine. See 1-Phenyl- 
5-methylbcnzothiazole, 4'-amino-. # 

Behydrozydihydrocodeine, and its salts 
(Ma NNioii and Lo w KNHEiM), A. ,i, 124. 

Behydrozydihydrocodomethine, and its 
salts (Mannich and Lowenheim), 
A., i, 124. 

Behydrozjrtetrahydrocodeine, and its 
methiodide (Mannich and Lowen¬ 
heim), A., i, 125. 

Be-iV^-methyldil^drocodeinone. and its 
methiodide (Fbeund, Speyeb, and 
Guttmann), a., i, 126 

Bemethyldihydrothebacodino, and its 
derivatives (Speyer and Siebebt), 
A., i, 685. 

Be-i^-methyldihydrothebaine, and its 
derivatives (hBBUNi), Speyer, and 
Guttmann), a , i, 125. 

Bemethyldihydrothebainol, and its de¬ 
rivatives (Speyer and Siebebt), A., 
i, 686. 


Be-J!\r meth7ldi]urdrothebaiBone, and its 
hydnodide (Fbeund, Speyeb, and 
Guttmann), A., i, 126. 

Bemethyldeozydihydrothebacodine, and 
its deiivatives (SPEYEB and Siebebt), 

, i, 686. 

(f-^-Demethylsoopolines (Gadamsr and 
Hammer), A., i, 589. 

Bensity, ratio of molecular volume to 
(Ht<BZ), A., ii, 436. 
of aqueous solutions of electrolytes 
(Heydweileb), a., ii, 481. 
of organic substances, use of lead per¬ 
chlorate in determination of (Thiel 
and Stoll), A., it, 17. 

Beozybensoin, behaviour of, in the 
organism (Siebubg and Habloff), 
A., i, 146. 

Beozybensoin, a-nitro-, acetal of (Wie¬ 
land, BLtlMici, and Wagner), A., 
i, 554. 

Beozybilianio acid, preparation and 
derivatives of (Wikland and Kulen- 
kampff), a., i, 112. 

Beozydihydrothebaoodine, and its deriv¬ 
atives (Speyeb and Siebebt), A., i, 
685. 

Beozyethylenpreine (Giemsa and Hal- 
behkann), a., i, 584. 

Beozyethylhydroonpreine (Giemsa and 
Halberkann), a., i, 584. 

2-Beozyglnoo8epWylbensylhydrazone, 
and its tetra-acetnte (Bebgmann and 
ScHOTTE), A., i, 308. 

Beoxyglyoyrrhetin, and its acetyl deriv¬ 
ative (P. and W. Kabbi'B and Chao), 
A., i, 2H0. 

Beozyquinine dihydrochloride (Giemsa 
and Halberkann), A., i, 584. 

Bescloizite (Bknsaudr), A., ii, 54. 

Besiooator for use with explosives or 
hygroscopic substances (Kudolph), 
A., ii 325. 

Besmotropism, keto-enolic (Mfybr and 
Hopff), a., i, 391 ; (Meyer and 
Goi ilieb-Billroth), A., i, 422. 

Beuterokeratoie (Langeukeb), A., i, 
137. 

Bevelopers, use of leuco-bases of dyes as 
(A. and L. LuMikKE and Seyeweiz), 
A., ii, 615. 

Beztrin ethyl ether (Lilienfeld), A., 
i, 660. 

estimation of, in presence of sugars 
(Behre), a., it, 526. 

Beztrins from cellulose (Samec and 
Matula), a., i, 397. 

Beztrose, mutarotation of (Mursoh- 
HAUSER), A., i, 10. 

Bektrose, mutarotation of, and its 
cats lysis by metals (Gabner and 
Jackman), T., 1936. 
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jDdztrOMj optioAl rotation of mixtures 
of sucrose, laevulose and (Vos- 
BirKGH), A., ii, 288. 
in hydrochloric acid (MtrnscHHATT- 
ssr), a., i, 765. 

viscosity of aqueous solutions of 
(VaricAk), a., ii, 882. 
compounds of, trith metallic salts 
(Heldermakn), a., i, 896. 
oxidation of, with hydrogen peroxide, 
effect of phosphates on (Witze- 

mank), a., i, 160. 

fermentation of, by yeast juice or 
zymin (Harden and Henley), A., 
i, 480, 642. 

in arterial and venous blood from 
muscle (Ege and Hbnriques), A., 
i, 905. 

detection of, in plants (Bridel and 
Arnold), A., ii, 465. 
estimation of (Meetz ; Quisttmbing), 
A., ii, 67. 

estimation of, microchemically (Hol- 
B0ll), A., ii, 283. 

estimation of, in presence of laevulose 
(Mdrschhattsbe), a,, ii, 715. 
estimation of, in presence of other 
sugars (Behee), A., ii, 526. 
estimation of, in blood and in cephalo* 
rachidien fluid (loNEscu and Vae- 
GOLici), A., ii, 220. 
estimation of, in glucosides (Ionescu), 
A., ii, 525. 

Diabetes {glycosuria)^ importance of 
alveolar carbon dioxide tension in 
(Loeb), A., i, 378. 

^^n-Diacenaphthylenerhodacene. See 
Leucacene. 

Diaoetatomercuriphenol (Paolini), A., 
i, 903. 

Diaoetatomercurithymol, and its sodium 
derivative (Paolini), A., i, 903. 

Diaoetonitrile, oxalic acid derivatives of 
OiENAEY and Schmidt), A., i, 776. 

Diacetonitrile-C-oxalie acid, and its salts 
(Benary and Schmidt), A., i, 777. 

Diaoetonitrile-(7>ozaliminolaotone (Ben¬ 
ary and Schmidt), A., i, 776. 

Diaeetonitrile-iV' ozalphenylhydrazide 
(Benary and Schmidt), A., i, 776. 

Diaoetonitrile-O-oxanilide (Benary and 
Schmidt), A., i, 777. 

d:6-Di-p-aoetozybenzyliden6-2:5 *di- 
ketopiperazine (Sasaki), A., i, 196. 

4:7-Diaeetozyooumarin (Bauer and 
Schodek), A., i, 853. 

Diaoetozydimethylindanedione (Fleis¬ 
cher and Stemmer), A., i, 253. 

Diaoetozymerourioresolphthalein 
(White), A., i, 71. 

DiKd-aeetozy-4-methozybenzylldene) 
glyohie anhydride (Hirai), A., i, 248. 


Dialurio aoid, ethylamine salA 
Marwitzky, and Heyn), A.f ^ 
Dialysis, apparatus for (Mank), A„ ii, 
23. 

Diamagnetism of monatomic gases 
(Pauli), A , ii, 161. 

Diamines, aromatic, condensation of 
hthalic anhydride with (Lies and 
CHWARZER), A., i, 690. 

Diammoninm compounds. See under 
Ammonium. 

Diamond, cohesion in (Thirrinq), A., 
ii, 330. 

artificial, preparation of (Fischer), 
A., ii. 111. 

Diamylene, oxidation of (Schindel- 
meiser), a., i, 490. 

Diamylose, constitution of (Karrer and 
Nageli), a., i, 810. 

Diamylozynaphthalenes (v. Auwers and 
Fruiiling), a., ii, 232. 
Dianilinoaoetylaoetone (Morgan and 
Drew), T., 622. 

l:3-Dianilinobenzene, heptamiro- (Kok- 
czY^rsKi and Piasecki), A., i, 518. 
4 :6-DianiIinoi^ophthalic acid (Eckert 
and Seidel), A., i, 864. 
Dianisenylazozime (Robin), A., i, 113. 
Dianisenylozyazozime (Robin), A., i, 
113. 

Di-jt7-aniBidinoaceto-;7'anisidlde(HALBER- 
KANN), A., 1, 562. 

Di-o-anisylbiuret (Dains and Wert- 
heim) A., i, 61. 

aa-Di-p'anisylethane, jSA^'^nbromo- 
(Brand and Kbrcher), A., i, 787. 
Di-p-anisylhydrozylamine and its N- 
oxide perbromide (Meyer and Reppe), 
A., i, 236. 

DianisylidenecycZohezanone, anisotropy 
of (Muller), A., i, 674. 
lR6-Di-p-aniByl-4-methylp3rranhydrone, 
and its anhydride (Schneider and 
Meyer), A., i, 681. 
2:6-Di>p-aniByl-4-methylpyryliam salts 
(Schneider and Meyer), A., i, 681; 
(Schneider and Sbebach), A., i, 878. 
Dianthranilomethyleneoxyselenide 
sulphide (Binz and Holzapfel), A., 
1 , 31. 

Diarsinio acids, aromatic (Lieb), A., i, 
696. 

Diastase, chemistry of (Yamazaki and 
Yamada), a., i, 647. 
catalytic action of (van Laer), A., ii, 
445. 

complement of (Biedermann), A., i, 
468. 

pancreatic, effect of alkali salts and 
sodium fluoride on activity of 
(Hahn and Michalik ; S. and H. 
Lang), A., i, 282. 
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ntliraqiiinoiie, l:5-(finitro- 

PABRIKEN VORM. F. BaYER 

& Co.), A., i, 747. 

Diaioaeetic acid, ethyl estei} constitu¬ 
tion of (SrAUDiNOER), A., i, 827. 
reduction of (Staudikger, Ham- 
met, and Sieowart), A., i, 326. 
4-l>iazoamino-8:5’dimethyh>oozasole 
(Morgan and Burgess), T., 1547. 

** Biazoanhydridei,’* constitution of 
(Bamberger and Kopcke), A., i, 
134; (Staudinger), A., i, 327. 
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4'-arsinio acid, 4-nitro8o- (Fari- 

‘ WERKE VORM. MbisTER, LUCIUS, & 

Bruning), a., i, 752. 

Bimethylpyrone, synthesis of (Philippi 
and Seka), A., i, 429. 
action of iodine and barium hydroxide 
on (Collie and Ebilly), T., 1560. 

2:5-Bimethylpyrrole, 1-amino-, and its 
acetyl and formyl derivatives (Blaise), 
A., 1, 193. 

2:4-Bimethylpyrrole-6-aldehvde, azine 
and phenylhydrazone of (Albssandbi 
and Fasserini), A., i, 692. 

Bi-l-methyl-2-pyrrelidyl8ietha]ws, and 
their salts (Hess and Anselm), A., 
i, 881. 

a- and jB-Bimethylteilnroaiam dihaloide, 
crystallographic and pharmaco¬ 
logical properties of (Knaqgs and 
Vernon), T., 106. 
and dinitrates (Vernon), T., 694. 

2:2'Bimethyltetrahydroaeenaphth-a2- 
hydrindene (Flbibohsb and Sibfebt), 
A., i, 254. 

2:2-Bimothyltetrahydroaeenaphth-a^<‘ 
indane-l:8-dione (Fleischer and 
Siefert), a., i, 264. 

2:2-Buiiethyltetrahydrenaphth*«64iydr- 
indene^obutyiylearboxylio aeid 
(Fleischer and Siefert), A., i, 254. 

Bimethylthianthren, <2»chloro-deriv- 
atives (RAy), T., 1963. 

2:5-Biiiiethyl-2-thienyl methyl ketoxf, 
and its semioarbazone (Stbinkoff and 
Schubart), a., i, 679. 
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oo'-Bimethjltliioltriplienyloarbinol 
(Brand and Stallmann), A., i, 
665. 

8:5-Biittathylthiolurazol6, and its salts 
(Arndt and Milde), A., i, 814. 

Bimatliylthiophanmereuri-ialti (Stein- 
KOPF), A., I, 631. 

l:9-Dimethyl-8-tliiourio acids (Biltz, 
Strufb, Topp, Heyn, and Robl), A., 
i. 611. 

Bimetbyl-m-tolnidines, (2tnitro- (Brady 
and Gibson), T., 102. 

1:8 Bimethyliudc acid, preparation of 
(Biltz and Heyn), A., i, 610. 

8:9*Bim6thylario acid, and its acetyl 
derivative (Biltz and Krzikalla), 
A., i,614. 

7:9‘BimethylnTio acid, and its deriv¬ 
atives (Biltz and Bulow), A., i, 609. 

l:9-Binietbyl-4'-ario acid (Biltz and 
Strufe), A., i, 612. 

5-chloro- (Biltz and Krzikalla), 
A., i, 616. 

l:9-Biinethyl-A^-Monrie acid, 4-cliloro- 
(Biltz and Strufe), A., i, 612. 

Bimethylvinylamine (Meyer and 
Hopff), a., i, 861. 

1:9- and 8:9-Dimetbyl<A^-tsozantbin68, 
and tlieir aurichloridea (Biltz, 
Strufe, Top?, Heyn, and Robl), 
A., i, 611. 

Bimonosilylamine (Stock and Somie- 
ski), a., ii, 400. 

Binaphtba-l:7:l':7'-diquinon6, and its 
derivatives (Morgan and Vining), 
T., 1707. 

Binaphthantbracene series (Philippi 
and Auslaender), A., i, 728. 

Binapbtbantbradiquinone. preparation 
of (Fairbouune), T., 1580. 

6 :7:12: Id-Binaphthantbradiquinones, di - 
bromo* (Philippi and Auslaender), 
A., i, 729. 

Bi-iSa-naphthathiazine, and its salts and 
derivatives (Kehrmann and Curisto- 
POULOS), A., i, 449. 

Binapbtbyl, l:7:l':7'-te<rahydroxy-, and 
its tetra-acetyl derivative (Morgan 
and Vining), T., 1712. 

ai3-Binaphtbyl(fmniinodibenzyl (Ciusa 
and Zerbini), A., i, 196. 

Bi-a-napbtbylchloroarsine (Matsu- 
miya), a., i, 70. 

Bi-a-naphtbylcblorobismntbine (Ohal- 
lenger and Allpress), T., 918. 

pm-Binapbthylenenapbthalenes. See 
Chalkaoeiie and Rhodarene. 

Bi-/9-napbthyl-l: 8:4-ozadiazole (Mul¬ 
ler and Hrrrdrgbn), A., i, 742. 

da* and ^mn 5 -l: 2 -BiolB, separation of, by 
means of acetone (Boeseken and 
Derx), a., i, 668. 


Biopside oontaining manganese from the 
Radautal (Uhlig), A., ii, 121. 

2:6-Biozopyrrolidine-8:4-dioarbozyl- 
amide (Philippi, Hanusch, and v. 
Waoek), a., i, 488. 

6:8*Bioxy-2 ethoxy-1 ;7:9-trimethyl- 
pnrine (Biltz and Max), A., i, 181. 

2:6-Biozy-8-methoxy-l:S-diinethyl-7- 
ethylparine (Biltz and Max), A., i, 
131. 

6:8-Biozy-2-methozy-l:7:9-trimethyl- 
pnrine (Biltz and Max), A., i, 131. 

Bipeptides, fermentation of, by yeast 
(Abderhalden and Fodor), A., i, 
481. 

Biphenanthrapyridazine, and its salts 
(Schonberg and Rosenthal), A., i, 
809. 

cis-Biphenanthrapyridazine-4:5-dihydr- 
ide, 4-chloro-5-hydroxy-, itydrochlor- 
ide, and 4:5-<2zhydroxy- (Schonberg 
and Rosenthal), A., i, 810. 

aa-Bi-p-phenetylethane, jSiSiS-^nbromo- 
(Brand and Krrcheb), A., i, 788. 

/soBiphenic acid, synthesis of (Sieglitz 
and Schatzkbs), A., i, 792. 

Biphenic acid, 7 - 6 : 6 '-rfmmino-, and 7 - 
6 : 6 '-rfinitro- and their salts and 
derivatives (Kenner and Stubbings), 
T.. 693, 600. 

jSB' Biphenozydiethyl <ftsulphide (Ben¬ 
nett), T., 426. 

2:3-Biphenozy-a-naphthaqninone (Ull- 
MANN and Ettisch), A., i, 270. 

Biphenozyphenyl-p-tolylmethane 
(Hahn), A., i, 243. 

4:6 Biphenozyisophthalic acid (Eckert 
and Seidel), A., i, 863. 

2:6'Biphenozyterephthalicacid (Eckert 
and Seidel). A., i, 864. 

Biphenyl, 2 : 6 : 2 ': 6 '-^e^mbromo-, and 
2:H:2';4'-fe^rabromo-4.6'-<fiamino- 
(R. and W. Meyer and Taegrr), 
A.,i, 21. 

rfihydroxy-derivatives (Hofmann and 
Heyn), A., i. 606. 

hemmtvo-^ sensitiveness to mechanical 
shock (van Duin), A., i, 19. 

Biphenyl-p- acetozyphenylpyridines 
(Dilthey find ntht*rs), A., i, 736. 

Biphenylacetyldiphenylamidine(STArD- 
INGER, Rathsam, and Kjelsberg), 
A., i, 34. 

Diphenyl-4-aorylie acid, and its ethyl 
ester (Knowles), A., i, 418. 

Biphenyl-4-aldehyde (Knowles), A., i, 
418. 

Biphenylatnine, melting point of 
(Hogerm, Holmes, and Lindsay), 
A., i, 838. 

detection of nitrates by means of 
(Weinhagen), a., ii, 846. 
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Biphenylamint, m-amino- (Wieland 
and Bheinheimer), A., i, 874. 
2:4-dwntr0'2'-hydroxy-, sodium salt 
(Eehrmann and Ramm), A., i, 128. 
thio-, absorption sppctra of iiitro- 
derivatives of (Kehrmann and 
Goldstein), A., i, 271. 

Diphenylaminearsenioui chloride 
ladamsite) (Contardi), A., i, 174. 

9'Diplienylamino-9:10-dihydroanthra- 
oene (Barnett and Cook), T., 912. 

Diphenyl-p-anisylpyridines, and their 
salts (Dilthey and others), A., i, 
736. 

Diphenylarsinio aeld, o-amino-, and o- 
nitro- (Kalb), A., i, 376. 
m:7n'-c?iamino- (\Vi eland and Rhein- 
HEIMEB), A., i, 374. 

Diphenyl'^-anisylacetaldehyde, and its 
semicarbazone (OriSkhoff and Tif- 
feneau), a., i, 666. 

Diphenylanisylethanediols (Ob^khoff 
and Tiffenbau), A., i, 666. 

l:8-Diphenylbarbiturio acid, 5-bromo- 
(Backes, West, and Whiteley), T., 
378. 

as-1 :r-Diphenylbensdioxazole (Hen- 

rich and Roedbl), A., i, 888. 

Diphenylbenzditriazoles (Schmidt and 
Haoenbooker), A., i, 898. 

Biphenylbenzocyc^oheptadianone di¬ 
oxide (Weitz and Scheffer), A., i, 
869, 

Diphenylbenzthiophen (Staudinger, 
SiEOWART, Anthes, Bommer, and 
Gerhatidt), a , i, 44. 

Bipbenylbiuret, di-p-bromo- and di-m- 
nitro- (Dains and Wertheim), A., i, 
61. 

2:4-Biph6nyl-6’p-bromophenylpyryl 
ferrichloride (Dilthey, Bauriedel, 
Geissblbrbciit, Seegkb, and Wink¬ 
ler), A., i, 190. 

Bipbenylcarbamide, di-p-bromo-, and 
di-m-nitro- (Dains and Wkbtheim), 
A., i, 61. 

Biphenylohloroaoetyl chloride, action 
of magnesium phenyl haloids on 
(McKenzie and Boyle), T., 1131. 

Bipbenyl-2: 3'- dicarboxylic acid, diani ide 
and dianilide of (Mayer and Frei- 
tag), a., 1, 249. 

d^BiphenyldietbyldipropylBiliooetbane 
(Kipping), T., 648. 

5:5-Biphenyldihydroaoridine, 1:3-di- 
nitro- (Kehrmann, Ramm, and 
Schmajbwski), a., i, 600, 

6 :6-Biphenyldihydroaoridine-8-immoii- 
ium salts (Kehrmann, Ramm, and 
Schmajswski), a., i, 601. 

1:6<Bipbenyl-l :4-diliydropyridazine 
(Helfebich and Lecher), A., i, 421. 


Bipbenyl-^'-dimeihoxydipbeaylethyl- 

ene sulphide (Staudinger and Sieg* 
wart), a., i, 43. 

a-Biphenyldimethyldiarsine (Steinkopf 
and ScHWEN), A., i, 696. 

ay-Biphenyl-iSjS-dinietbylpropan-a-ol 
(Apolit), a., i, 664. 

1 :3-Biphenyl-6:5-dimethylpyrazoline 
{v. Auwers andL ammerhirt), A., i, 
464. 

Biphenyldiphenylene-ethylene sulphide 
(Staudinger and Siegwabt), A., i, 
43. 

4:6-Biphenyl-2-dipli6nylpyryl salts 

(Dilthey, Bauriedel, Geissel- 
breoht, Seegbb, and Winkler), A., 
i, 189. 

4:6-Biphenyl-2*p-diphenylylpyridine, 
and its salts (Dilthey and others), 
A.,i, 736. 

Biphenyl-disnlphide-di-o-carboxylic 
acid (Rosenmund and Harms), A., i, 
104. 

pp'-Biphenylenebisaminocamphor (B. K. 
and M. Singh, and Lal), T., 1974. 

Bipbenylenebisazo-anhydro-bisdiketo- 
hydrindene (Das and Ghosh), A., i, 
897. 

Biphenylenebisazo-lrS-diketohydrin- 
dene (Das and Ghosh), A., i, 897. 

j:^-Biphenylenebisazoplienylaminocam- 
phor (Forster and Saville), T., 797. 

Bipbenylenediarsine. See Arsanthrene. 

Biphenylene-o-diarsinio acid. See 
Arsauthrenic acid. 

Biphenylene-ethylene, e^/chloro-, and its 
sulphide (Staudinger, Siegwart, 
Anthes, Bommer, and Gerhardt), 
A., i, 43. 

aa-Biphenylethane, nitration of (An- 
BCHtJTz and Hilbert), A., i, 783. 

aa-Biphenylethane, aiS-c?^nitro- (Wie- 
LAND, Kahn, and Reindel), A., i, 
783. 

ajS-Biphenylethanes, a-amino-, optically 
active, and their salts (Soderquist), 
A., i, 235. 

s-Biphenylethane {dxbenxfyl)^ behaviour 
of, ill the organism (Sisburg and 
Harloff), a., i, 146. 

o^-Biphenylethane, df-p-chloro- (Cook 
and Chambers), A., i, 332. 

3:6‘Bi-iBphenylethyl-2:6-dimethylpyra- 
zine (Diels and Poetsch), A., i, 
676. 

aa-Biphenylethylene, nitration of (Wie- 
LAND and Rahn), A., i, 783 ; (An- 
scHiJTZ and Hilbert), A., i, 783. 

/8;S-Biphenylethylene sulphide, aa-di- 
chloro- (Staudinger, Siegwart, 
Anthes, Bommer, and Gerhardt), 
A., i, 48. 
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2 :4-Biph0nylglyoxaline, 5:4>2'- ({mmino- 
6'-bromo-, and its derivatives (Fargh- 
er), T., 160. 

aa-Diphenylhezaldeliyde, and its deriv¬ 
atives (biLLARD), A., i, 566. 

a;8-l)iplie&ylhezane-ai9-diol ( Billard), 
A., i, 565. 

aa-Blphenylhezan-jS-ol (Billard), A., i, 
566. 

aa^Biphenylhezan-jS one, and its oxime 
(Billard), A., i, 566. 

Biplienylliydrazinoacetylacetone, di-p- 
nitro- (Morgan and Drew), T., 621. 

1: S-Biphenylliydrazinobenzene, iiQ-di- 
nitro- (Giua), A., i, 551. 

Biphenyl-^-liydrozyphenylpyridlnes, 
and their salts (Dilthey and others), 
A., i, 786. 

2:4-Biplienyl-6-m-liydroxyplienylpyryl 
salts (Dilthey and Bloss), A., i, 190. 

l:2-Biplienylindene<3-on6 oxide, and its 
derivatives (Weitz and Scheffer), 
A., i, 869. 

BiphenyU^oindigotin (Stoll^), A., i, 
596. 

Biplienylketen, action of hydrogen x^er- 
oxide with (Nicolet and Pelc), 
A., i, 418. 

action of,ontliio-ketones(STAUDiNOER, 
Klever, Bereza, and Corvi), A., 
i, 34. 

Biplienylnietliane, equilibrium of 
amines and xdienols with (Kremann 
and Fritsch), A., i, 662. 
action of sodammonium on (Lebeau 
and Picon), A., i, 660. 

Biphenylmethane series (Meisen- 
HBiMER, V. Budkewicz, and 
Kananow), a., i, 356; (Meisen- 

HEIMER, V. BuDKEWICZ, KANANOW, 
and Nereshfimer), A., i, 358; 
(Meisenheimer and Nbrbsheimer), 
A., i, 359. 

2:4-Biplienyl-6-?n-metlLOxyplxenylpyryl 
fcrrichloride (Dilthey and Bloss), 
A., i, 190. 

2;6-Biphenyl-7-methyl-l:2;3;4;6:6-benz- 
ditriazole (Schmidt and Hagen- 
BOCKER), A., i, 900. 

2:6*Biplienyl>4-metliylpyraxLliydrone, 
and its derivatives (Schneider and 
Meyer), A., i, 681. 

1:4-Bipli6nyl-4-methyl-5>pyrazolone 
(WisLiCENUs and v. Schrotter), 
A., i, 672. 

2:6*Diphenyl*4-metliylpyryliam salts 
(Schneider and Meyer), A., i, 681; 
(Schneider and Seebach), A., i, 
878. 

2 :3-BiplLenyl-6-metliylqui2ioxaline, 5> 
chloro- (Morgan and Glover), T., 
1706. 


2:3-Biplienyl-7(6)-inethylquinoxaline/ 

6(7)-chloro- (Morgan aad Chal- 
lenor), T., 1639. 

4:6-Biphenyi-2-i3*naphthylpyridine, and 
its picrate (Dilthey and others), 
A., 1, 786. 

4:6-Biphenyl-2-naplitlLylpyryl ferri- 
chloridcs (Dilthey, Bauriedel, 
Geisselbrecht, Seeger, and 
Winkler), A., i, 190. 

ai3-Biplienylpentane*o)3-diol (Billard), 
A., i, 565. 

aa-Biphenylpentan-jS-ol (Billard), A., 
i. 565. 

aa-Biphenylpentan-3*one, and its semi- 
carbazone (Billard), A., i, 565. 

Aa-ac-Biphenylpenten-y-one, Se-diuitro- 
(WiELAND, Blumich, and Reisen- 
egger), a., i, 558. 

BiphenylcycZopropenolcarboxylic acid, 
ethyl ester, and its derivatives 
(Staudinger and Reber), A., i, 246. 

Biphenyl-4’propiolio acid (Knowles), 
A., i, 147. 

iS^-Bipbenylpropionic acid, methyl ester 
(Herzig and Schlbiffer), A., i, 
245. 

2:5-Biphenylpyrazine, m^mobromo-, 3- 
mom^y and 3:6'di-cyano-, and 6- 
hydroxy- (Gastaldi), A., i, 604. 

2:5-Bipbenylpyrazine-8-carboxylic acid, 
and its sodium salt and 6-hydroxy- 
(Gastaldi), a., i, 604. 

Bipbenyl-sulphide-di-o- and - 2 ?-carb- 
oxylic acids (Rosenmhnd and Harms), 
A., i, 104. 

Biphenylsnlphone, mm'-dmmino-, and 
its salts and derivatives, and mm'- 
<^initro- (Martinet and IIaehl), 
A., i, 854. 

l:l'-Biphenyl-3:3'-terepbtlialylidenedi- 
indene (Mayer, Sieglitz, and Lud¬ 
wig), A., i, 555. 

Bipbenyl-jt>ji/-tetrametbyld/aminodi- 
pbenyletbylene sulphide(STAUDiNGER 
and Siegwart), A., i, 43. 

Bipbenylthioacetanilide (Staudinger, 
Ratiisam, and Kjelsberg), A., i, 34. 

Biphenyltbioketen (Staudinger, Rath- 
SAM, and Kjelsberg), A., i, 34. 

Bipbenyltbiolaoetio acid, ethyl ester 
(Staudinger, Rathsam, and Kjels¬ 
berg), A., i, 33. 

2:5-Biphenyltbiopb6n-3-merouri-saltB 
(Stein kopf). A., i, 632. 

2:4-Bipbenyl-6-p-tolylpyridine, and its 
salts (Dilthey and others), A., i, 
736. 

2:4- Bipbenyl-6-^-tolylpyryl ferrichloride 
(Dilthey ; Bauriedel, Geissel- 
breoht, Seeger, and Winkler), 
A., i, 189. 
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aa-Diphenylyaleraldehydei and its de¬ 
rivatives (Billaw)), a., i, 665. 

Piphtlialoyl'liS-c^iaminoantliraqumone 
(Lieb and Sohwakzbe), A., i, 691. 

a^-Bipropionylpropane, and its disemi- 
carbazone (Blaise), A., i, 647. 

Dipropyl sulphide, iSjS'-dichloro- (Pope 
and Smith), T., 397. 
c;^sulphide, fifi-diamino-, and its salts 
(Bose), A., i, 13. 

Di-^i'propyl sulphides, ;8iB'-eiichloro-, 
and fik'’dihydroxy- (Coffey), T., 
94. 

Di 2 ^'opropyl, synthesis of (van 
Risseghem), a., i, 489. 

4:4'-Dipyridyl benzoates (Weiti, Rcth, 
and Nelken), A., i, 804. 

Dipyrryl ketone, preparation of (Oddo), 
a., i, 129. 

Di-2-pyrryl ketone, and its hydrazone 
(Hess and Anselm), A., i, 881. 

2:2'-Diqumolyl, and its salts (Smirnov), 
A., i, 812. 

Di-2-quinolylmetliane, and its salts 
(SciiEiBE and Kossneii), A., i, 461. 

Disalicylidene-2:4-(fiaminoazobenzene 
(GAllaghbk), a., i, 715. 

Di8alicylidene-p:;t?-^iamino-m:??i'di- 
methyldipkenyl (Gallagheb), A., i, 
716. 

Disalicylidenenaphthalenediamines 

(Gallagher), A., i, 715. 

Disaooharides, constitution of (Ha¬ 
worth and Hirst), T., 193. 

Disinfeotants containing chlorine, 
germicidal value of (Tilley), A., i, 
151. 

Disperse systems. See Systems, disperse. 

Dispersion, relation between catalytic 
power and degree of (Madinaveiita 
and Aguirreche), A., ii, 390. 
rotatory, of optically active com¬ 
pounds, influence of constitution 
on (Rupe, Krethlow, and Lang- 
bein), a., ii, 473. 

specific, of hydrocarbons (Darmois), 
A., ii, 361. 

Dissociation pressure (Menzies), A., ii, 
304. 

Distillation (Gay), A., ii, 85. 
separation of miscible liquids by 
(Dufton), T., 1988; A., ii, 302. 

Distillation apparatus (Moore), A., 
ii, 433 ; (Lessing), A., ii, 434 ; 
(Smith), A., ii, 676. 
for small quantities of liquid (WoY- 
tacek), a., ii, 166. 

4:4'-Di8tyryl-4'‘dioyanine, and its picrate 
(Fischer and Scheibe), A., i, 67. 

2:4-Di8tyryl-6-m-ethylqaiaoliiie. and its 
salts (Fischer, Scheibe, Merkel, 
and MOller), A., i, 65. 


2:4-Distyrylquinoline, and 2:i-di-(h 
nitro- (Fischer, Scheibe, Merkel, 
and MtJLLBR), A., i, 65. 

a7-Disulpliidoacetonedicarbozydianilide 
(Naik), T., 1240.' 

ay-Disulpbidoacetonedicarboxydi-o- and 
- 2 ?-toluidide 8 (Naik), T., 1241. 

m-Disulphidobenzoio acid (Smiles and 
Stewart), T., 1792. 

Disulphidobis-salicylamide (Naik), T., 
1169. 

5-DiBalpbido-l:3-diplienylbarbituric 
acid (Naik), T., 385. 

5:5'-Disulpbinoarsenobenzene, 3:3^ di- 
amino-4;4'-dthydroxy- (King), T. , 
1113. 

5:5''DiBulphoarsenobenz6ne, 

amino-4 ;4'-<fihydroxy- (King), T., 
1116. 

Disulpbodehydroaeetic acid, and its 
barium salt (van Peski), A., i, 302. 

2:5-Di-j7-8ulpliopbenyl-l :2:3:4:5: S-benz- 
ditriazole, sodium salt (Schmidt and 
Hagenbocker), a., i, 898. 

9:9'- Diterepbthalylidenediflnorene, 
2:2':7:7'-^e<mchloro- (SiEGLiTZ and 
Schatzkes), a., i, 782. 

1:4-Ditolaidinoanthraquinone, 2-chloro- 
(Ullmann), a., i, 425. 

77 ‘Di-p-toluoylpentane (Fleischer and 
Melber), a., i, 251. 

2:2'-Ditolyl, 6:6'-dj:amino-, and its 
diacetyl derivative (Kenner and 
Stdbbings), T., 600. 

Di-o- and -m-tolylbiuret (Dains and 
Wertheim), a., i, 61. 

Di-o- and -m-tolylcarbamides (Dains 
and Wertheim), A., i, 61. 

Di-i?-tolylcblorobismutbine ( Challen¬ 
ger and Allpress), T., 917. 

3 :6-Di-7?i-tolyldibydro-l :2:4:5-tetrazme 
(Muller and Herrdegen), A., i, 
741. 

oo'-Ditolylenebisiminooampbor (B. K. 
and M. Singh and Lal), T., 1973. 

aa-Di -77i-tolyletbane'5:6'-dicarbozyUc 
acid, ^i33-^richloro-4:4'-cfihydroxy-, 
and its calcium salt (Alimchandani 
and Mbldrum), T., 209. 

l:3-Ditolyl8ulphonylaniinoantbraquin- 
one (Batteoay and Claudin), A., i, 
613. 

3:6-Di-m-tolyl-l:2:4:5-tetrazine (Mul¬ 
ler and Herrdegen), A., i, 742. 

«-DiGjt7otricyclylcarbamide (Lipp and 
Padberg), a., i, 560. 

Divarinol, constitution of (Sonn), A., i, 
414. 

Dizantbonea (Eckert and Seidel), A., 
i, 863, 864. 

Dizeoite from Sweden (Flink), A., ii, 
268. 
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l>i-m*zylyl ketone, preparation of (Mills 
and Nodder), T., 2099. 

Boebner's reaction (CiusAand Zerbini), 
A., i, 195. 

Bogftsll. See Squalus suckliu 

Bokudame, essential oil of (Shinosaki), 
A., i. 674. 

Bolomite, crystalline, from Bavaria 
(Glatzel), a., ii, 120. 
from Binn, Switzerland (Eollbr), 
A., ii, 701. 

Buloin. See jo-Plienetylcarbamide. 

Byeing, substantive, of cotton (Auer¬ 
bach), A., ii, 680. 

Byes. See Colouring matters. 

£. 

Ear-skell. See HaZioius gigantea. 

Earth, chemistry of the surface of the 
(Washington), A., ii, 119. 

Earths, rare, magnetisability of (Wede¬ 
kind and Hausknecht), A., ii, 237. 


colloid chemistry of salts of (Doehr), 
A., ii, 92. 



Earthworm, Japanese, constituents of 
(Murayama and Aoyama), A.,i, 477. 

Ebnlliometer, construction and use of 
the (Pratolongo), A., ii, 598. 

r-Eogonine, synthesis of (Willstatter 
and Bommeu), A., i, 122. 

Eder’s solution, catalytic action of 
electrolytes on the photolysis of 
(Berger), A., ii, 477. 

Edestin, preparation of (Brewster), 
A., ii, 419. 

Eels, vinegar, resistance of, to reagents 
(Passerini), A., i, 699. 

Eggs, calcium content of white of (Kreis 
and Studinger), A., i, 905. 
effect of addition of dextrose to the 
white of, during incubation (To- 
mita), a., i, 829. 

formation of lactic acid in, during in¬ 
cubation (Tomita), a., i, 829, 830. 
behaviour of residual nitrogen in the 
white and yolk of, on incubation 
(Tomita), A., i, 829. 
hens*, albumin of the white of (Soren¬ 
sen), A., i, 749. 

Egg-plant. See Solanum melongena, 

Eleosioolophenio acid (Aschan), A., i, 
513. 

Ekaerbinm (Bourgerel), A., ii, 102. 

Ekarhodium (Bourgerel), A., ii, 102. 

Ekatantalum {protoactinium), properties 
of (Hahn and Meitner), A., ii, 150. 

Elesosteario acid, dU and ^e^ra-bromides, 
and ^s^m-bromo-, ethyl ester (Nico- 
let), a., i, 390, 


Electric discharge, chemical action of 
the (PoMA), A., ii, 670; (Poma 
and Bassi ; Poma and Nesti), 
A., ii, 571. 

in gases (Skaupy), A., ii, 154; 

(Schultz), A., ii, 234. 
absorption of gases in the (New¬ 
man), A., ii, 295. 

disappearance of gases in the 
(General Electric Co.), A., ii, 
369, 533. 

heater for evaporation of liquids 
(Moser), A., ii, 15. 

Electrical conductivity, Hertz*8 ionic 
theory of (Lorenz ; Lorenz and 
Osswald), A., ii, 158. 
determination of, by means of an 
alternating current galvanometer 
(Aten), A., ii, 159. 
measurement of (Marie and Noyes), 
A., ii, 426. 

cells for measuring (Rice), A., ii, 78. 
and phosphorescence (Gudden and 
Pohl), a., ii, 146. 

relation between viscosity and (War¬ 
den), A., ii, 160. 

and viscosity of solutions in various 
aliphatic amines (Elsey), A., ii, 79. 
effect of viscosity on, of salt solutions 
(MacInnes), A., ii, 619. 
of metals (Meissner), A., ii, 480. 
of mixtures of metallic salts (Beneath 
and Tesche), A., ii, 152. 
of molten salts, measurement of 
(Jaeger anckKAPMA), A., ii, 159. 
of salts in benzene solution (Cady and 
Baldwin), A., ii, 309. 
of solutions (Christiansen), A., ii, 9 ; 

(Clinton), A., ii, 618. 
of aqueous solutions of electrolytes 
(Heydweiler), A., ii, 481. 
of crystalline solids (Tubandt), A., ii, 
426 ; (Tubandt, Eogert, and 
Schibbe; Tubandt and Eggert), 
A., ii, 480. 

Electrical double refraction, dependence 
of, on temperature (Lyon and 
Wolfram), A., ii, 6. 
in liquids, temperature coefllcients of 
(Brrgholm), A., ii, 568. 

Electrical osmosis, measurement of 
(Staszewski), a., ii, 13. 

Electricity developed from spraying 
electrolytes (Zwaardemaker and 
Zeehuisen), a., ii, 161. 

Electrodes, reactions at (Kohlschutter 
and Stager), A., ii, 619 ; (Isgari- 
sohev). A., ii, 620. 
hydrogen, vessel for, adapted for 
titrations (Hastings), A., ii, 460. 
error in estimations with the 
(Evans), A., ii, 271. 
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Sltetrodei, merourous chloride {calomel)^ 
apparent irreversibility of (Laubbn- 
oayer), a., ii, 425. 
of aqueous solutions of quinhydrones 
(Biilmann), a., ii, 372. 
thallium, potential of (Jones and 
SOHUMB), A., ii, 676. 
zinc, potential of (Moore), A., ii, 236. 

Electro-deposition of metals on rotating 
cathodes (Hughes), A., ii, 677. 

Sleotro-endosmosis (Gyemant), A., ii, 
298. 

Electrolysis of salt solutions, effect of 
addition of metallic salts on (Sohlot- 
ter), a., ii, 620. 

Electrolytes, new conceptions of 
(Schreiner), A., ii, 425, 498. 
electrical conductivity and density of 
(Heydweiler), a., ii, 481. 
development of electricity by spraying 
(Zwaardemaker and Zeehuisen), 
A., ii, 151. 

effect of the addition of metallic salts 
on the electrolysis of (Sohloiter), 
A., ii, 620. 

forces in solutions of (Hughes), A., ii, 
481. 

adsorption of, by colloids (Mux- 
scheller), a., li, 26. 
coagulation of colloids by (Sekera), 
A., ii, 31 ; (v, Hahn), A., ii, 
684. 

binary mixed, freezing points of aque¬ 
ous solutions of (Klein and Svan- 
brrg), A., ii, 875.* 
strong, ionisation of (Harkins), A., 
ii, 160. 

abnormalitv of (Chapman and 
Georgk). A., ii, 871; (Hughes), 
A., ii, 481, 673. 

activity coefficients of (Lewis and 
Randall), A., ii, 427. 
ternary, ionisation of (Drucker), A., 
ii, 161. 

Electrolytic dissociation, theories of 
(KadlcovA), a., ii, 680. 
law of moduli and (Bebnaola), 
A., ii, 285. 

ions, theory of (Lorenz ; Lorenz 
and Osswald), A., ii, 158; (Lor¬ 
enz and Neu), A., ii, 481; 
(Lorenz and Michael), A., ii, 
483; (Lorenz and Scheuer¬ 
mann), A., ii, 488, 484. 
in solids (Gunther-Schulze), A., 
ii, 9. 

pole-finder (Finoff), A., ii, 12. 
resistance, measurement of (Ha¬ 
worth), A., ii, 873. 

Electromotive force of binary alloys 
(Kremann), a., ii, 10; (Kremann 
and Budeber), A., ii, 11. 


Electron, the element (Briggs), A., ii, 
584. 

Electrons, emission of, in chemical re¬ 
actions (Richardson), A., ii, 422. 
collisions between atoms and (Klein 
and Rosseland), A., ii, 291. 

Elements, compound stmcture of 
(Briggs), A., ii, 583. 
periodic system of (Nodder), A., ii, 
88 ; (Oddo), a., ii, 102; (Par¬ 
tington; Kirchhof), a., ii, 108; 
(Schaltenbrand), a., ii, 445. 
new, in periodic system (Bouroerel), 
A., ii, 102. 

spirnl classification of (Tansley), A., 
ii, 322. 

mass spectra of (Aston), A., ii, 474. 
liberation of hydrogen atoms from, 
when treated with a-rays (Ruther¬ 
ford and Chadwick), A., ii, 671. 
state of aggregation of (Henglein), 
A., ii, 322. 

interconveision of (v. Weimarn), A., 
ii, 545. 

attempts at transmutation of (Bri¬ 
ne a), A., ii, 635. 

radioactive. See Radioactive elements. 

EUagio acid, preparation of. from gallo- 
tannin (Nierenstein, Spiers, and 
Geake), T., 275. 

Emulsin in germinating barley (Maes- 
TRiNi), A., i, 152. 

precipitation of(BRiDEL and Arnold), 
A., i, 282. 

action of, on galactose in propyl 
alcohol solution (Bridbl), A., i, 
469. 

hydrolysis of lactose by (Bridbl), 
A., i, 824. 

Emulsions, studies in (Bhatnagar), 
T.,61, 1760. 

three phase (Bechhold, Dedb, and 
Reiner), A., ii, 177. 

Energy, changes of, during vaporisation 
(Audubert), a., ii, 240. 
chemical, origin of (PolInyi), A., ii, 
179. 

molecular, in gases (Ewing), A., ii, 
299. 

Enols, estimation of, volnmetrically, in 
keto-enolic mixtures (Hieber), A., ii, 
466 ; (Dibckmann), A , ii, 717. 

Enterolith, human, containing oholeio 
acid (Bapbr), A., i, 477. 

Entropy (Latimer), A., ii, 380; (Tol- 
MAN), A., ii, 381. 

Enzymes (Mabstrini), A., i, 152, 280, 
628. 

formation of (KOhtbr), A., i, 150. 
iu green algae (Sjobbbg), A., i, 210. 
through the action of ions (Bie- 
DBRMANN), A., i, 11. 
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luyiiiei, formation of, in the organism 
(Staub), a., i, 476. 
ehamistry of (Boeobnt), A., i, 369, 
622. 

hydrolysis of (Colin), A., ii, 607. 
action of, under abnormal conditions 

(Rona), a., i, 68. 

quantitative action of (Tammann), 
A., i, 68. 

action of, on polypeptides (Abder- 
HALDEN and Handovsky-Abdbii- 
HALDBN and KOrten), a., i, 647. 
inactivation of, by toxic substances 
(V. Euler and Svanbbug), A., i, 
68, 81, 202. 

diastatic, method of action and elec¬ 
trolytic nature of (Hahn), A. , i, 623. 
digestive, action of bile and bile salts 
on (Groll), a., i, 205. 
pancreatic, elfect of age on (Fenger 
and Hull), A., i, 527. 
protective, against the polysaccharides 
(Herzfsld and Klinger), A., i, 
286. 

proteolytic, inurine(HEDiN), A., i, 531. 

Ensymes. See also 
Ainygdalase. 

Amy^alinase. 

Amylase, 

Arginase. 

Catalase. 

Diastase. 

Emulsin. 

Erepsin. 

Glyoxalase. 

Hemicellulase. 

Hydroxynitrilase. 

Invertase. 

Lipase. 

Mannosidase. 

a-Methyl-d-mannosidase. 

Pepsin. 

Peroxydase. 

Phytase. 

Ptyalin. 

Bennin. 

Saccliarase. 

Salicinase. 

Trypsin. 

Tyrosinase. 

Urease. 

Enzyme action, mechanism of (Comp¬ 
ton), A., i, 137. 

relation of pressure and temperature 
to (Frankel and Melbolbsi), A., 
i, 381. 

Xphedrine, synthesis of, and its antipodes, 
and derivatives (Spath and Goheing), 
A., i, 45. 

^Ephedrine, synthesis of, and its an¬ 
tipodes, and derivatives (Spath and 
Gohring), a., i, 46. 


Epieampholenio acids, and their nitriles 
(Perkin and Titley), T., 1103. 

Epicamphor (Perkin and Titley), T., 
1089. 

^Epioaxnphylamine (Perkin and Tit- 
ley), T., 1105. 

Epiohlorohydrin, action of disodium 
hydrogen phosphate with, in aqueous 
solution (Bailly), A., i, 299, 493. 

Epidermis, composition of (Unna), A., 
i, 637. 

Epidote (Shannon), A., ii, 459. 

Equation of state, theory of (Wagner), 
A., ii, 180. 

for gases (Lbduc), A., ii, 429. 
for liquids (Jarvinen), A., ii, 375. 
van der Waals’, calculation of con¬ 
stants for (Herz), a., ii, 301, 573. 

Equilibrium, diagrams of, in chemical 
systems (Barbaudy), A., ii, 313. 
in binary systems, influence of sub¬ 
stitution on (Kremann, Lupfer, 
and Zawodsky), A., i, 561; (Kre¬ 
mann and Zawodsky), A., i, 601; 
(Kremann and Hohl ; Kremann 
and Fritsch), A., i, 662. 
in ternary systems (Mazzetti), A., ii, 
29; (Janecke ; Vortisch), A., ii, 
95, 96; (Schaefer), A., ii, 96; 
(Scholich), a., ii, 97. 
between mixed crystals and coexisting 
liquid phases (Smits), A., ii, 246. 
chemical, application of statistics to 
(Herzfeld), a., ii, 313. 
influence of salts on, in solution 
(Bronsted), T., 574. 
heterogeneous, graphic representation 
of (Uivett), a., ii, 685. 

Equilibrium constants, calculation of 
(Dushman), a., ii, 315. 
variation of, with pressure (Williams), 
A., 11, 888. 

Erepsin, intestinal, peptidolytic activity 
of (Clementi). a., i, 144. 

Erythrodextrin (Blake), A., i, 96. 

Eserine, degradation of (Stedman), T., 
891. 

Esters, preparation of (Wuyts and 
Bailleux), a., i, 494. 
by replacement of alkyloxy-groiips 
(Reimer and Downes), A., i, 
415. 

minimum boiling point mixtures of 
water with (Faillebin), A., i, 
494. 

alcoholysis of (Dasannacharya and 
Sudborough), a., i, 667. 
catalytic reduction of (Eosbnmund, 
Zetzschk, and Heise), A., ii, 631. 
hydrolysis of, of homologues of oxalic 
acid (Skrabal and Singer), A., ii, 
34. 
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Ssler*} hydrolysis of, by lipaso in tho 
liver (Christman and Lewis), A., 
i, 766. 

AjS-unsaturated, condensation of, with 
sodio-malonic esters (Ingold and 
Powell), T., 1976. 

Estragole, compound of nitrosobenzeue 
with (Alessandbi), A., i, 730. 

Ethane, physical properties of (Maass 
and Wright), A., i, 489. 
catalytic reduction of ethylene to 
(D. M. and W. G. Palmer), A., ii, 
541. 

Ethane, chloro-derivatives, action of, 
on the frog’s heart (Kiessling), 
A., i, 382. 

chlorobrorao-derivatives (van de 
Walle), a., i, 492. 
ietrachloro-f jneparation of, from 
acetylene and chlorine (Igi), A., i, 
841. 

Ethanetetracarbozylio acid, di-imide of 
(Philippi, Hanusch, and v. Wacek), 
A., i, 438. 

Ethanesnlphonic acid, chloro-, sodium 
salt, preparation of (Bennett), T., 
420. 

Ethers, action of alkali metals with 
(Durand), A., i, 89. 

Ethers, t^ithio-, preparation and pro¬ 
perties of (Naik), T., 379, 1231. 

C-Ethoxalyldiacetonitrile, and its deriv¬ 
atives (Senary and Schmidt), A., i, 
776. 

Ethozides, metallic, decomposition of, 
by heat (Durand), A., i, 492. 
sodium, effect of substitution on the 
reaction of benzyl chloride with 
(Franzen and Rosenberg), A., 
i, 233. 

action of carbon tetrachloride with 
(Ingold and Powell), T., 
1228. 

iS'Ethozyaoenaphtheneqninone (Staud- 
inger, Goldstein, and Schlenkeu), 
A., i, 434. 

7 - Ethozyacetoacetic acid, ethyl ester, 
(Sommelet), a., i, 646. 

jS-Ethozyatropic acid, ethyl ester (Wis- 
licenus and v. Schrotter), A., i, 
673. 

8 - pEthozybenzeneazodihydroquinine, 
6-amino- aud 5-hydroxy- (Jacobs and 
Heidelberger), a., i, 45. 

4-£thozybenzyl alcohol, 3-amino- and 
3-nitro- (Fishman), A., i, 23. 

jS-Ethozycinnamic acid, a-bromo-, ethyl 
ester (Wohl and Jasohinowski), A., 
i, 317. 

j3-£thozycrotonio acid, 7 -bromo-, ethyl 
ester (WOHL and Jaschinowsei), A., 
i, 317. 


Ethozydihydrobmoinolono, and its 
acetate (Leuchs, Hellriegsl, and 
Heerinq), a., i, 888. 

5-Ethozy-4:5-dihydronrio acid, 4-hydr¬ 
oxy- (Biltz and Max), A., i, 617. 

5-£thozy-3:9-dimetlwl-4:5-dihydroTirio 
acid, 4-hydroxy- (Biltz and Strufe), 
A., i, 613. 

5- £thozy-7:8-dimethyl-4:5-dihydroiirio 
acid, 4-hydroxy- (Biltz and Max), 
A., i, 132; (Biltz and BUlow), A., 
i, 609. 

6- £thozy>2:4-dimethylqiiinoline, and its 

salts (Mikeska, Haller, and Adams), 
A., i, 54. 

5-£thoxy*l:9-dimethyl-4/-uric acid( Biltz 
and Sirufe), A., i, 612. 

<;f«- 6 -Ethozydiphenanthrapyridazme- 
4:5-dihy&id6, 4-hy(iroxy-, and its salts 
(ScHONBERG and Rosenthal), A., i, 
810. 

5-£thozy-7-ethyl-4:5-dihydroiiric acid, 
4-hydroxy- (Biltz, Marwitzky, and 
Heyn), a., i, 608. 

A^-(a-Ethoxyethyl)-m- and -p-nitroani- 
lines, iV^-j8-^nchloro- (Wheeler and 
Smith), A., i, 411. 

5-Ethozy-7-ethyl-i//-urio acid (Biltz, 
Marwitzky, and Heyn), A., i, 608. 

a-£thozyi^ohezaldehyde (Kodama), A., 
i, 220 . 

5- £thozyhydantoin-5-carbozylamide 
(Biltz and Max), A., i, 617. 

Ethozymethyl butyl sulphide, and its • 
mercuroiodide (Whitner and Reid), 
A., i, 301. 

5 -E thozy-7 ■ methyl-4:5 -dihydronric acid, 

4-hydroxy- (Biltz, Marwitzky, and 
Heyn), A., i, 606. 

6- Ethozy-9-methyl-7-ethyl-4:5-dihydro- 
urio acid, 4-hydroxy- (Biltz and 
Max), a,, i, 132. 

5- £thozy-l-methyl-9-ethyl-\|/-uric acid 

(Biltz and Strufe), A., i, 613. 

1 -£thozymethyIpiperidine, preparation 
of (McLeod and Robinson), T., 
1474. 

6- £thozy-3-methyl-2-pyrone-6-carb- 
ozylic acid, ethyl ester (Ingold and 
Perren), T., 1601. 

5- Ethozy-7-methyI-i|/-uric acid (Biltz, 
Marwitzky, and Heyn), A., i, 607. 

2-Ethozyphenanthrene, 10-bromo-, and 
2;10-fl?initro- (Henstock), T., 60. 

a-Ethozy^5opropyl1lrethane, 7-chloro- 
(Puyal and Montagne), A., i, 108. 

6 - £thozy- 2 -pyrone- 6 -carbozylio acid, 

ethyl ester (Ingold and Perren), T., 
1601. 

a-Ethozytetrahydronaphthaleiie, and oc- 

i8-bromo- (v. Braun and Kirsoh- 
baum), a., i, 408. 
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6-Ethozy-l:2:8:4tetraliydroquiiioline 

and its hydrochloride (Sonn and Ben- 
ibschke), a., i» 805. 

6-Ethoxytetrahydroquinoline-l-oarb- 
oxylamide (Sonn and Benirsohke), 
A., i, 805. 

5 -Ethoxy-1:8:9-trimethyl-4:5•dihydro• 
urio acid, 4-hydroxy- (Biltz and 
Max), a., i, 132; (Biltz and Strufe), 
A., i, 614. 

5-£thoxy-l :3:7-trimethyl-i|/-nrio acid 

(Biltz and Zellneb), A., i, 611. 

5-Ethoxy-l:3:9-triinethyl-Tf^-nrio acid 
(Biltz and Steufe), A., i, 614. 

Ethyl alcohol, preparation of, from maize 
cobs (Peterson, Fred, and Vbr- 
hulst), a., i, 836. 
preparation of, fiom acetaldehyde 
(Ciiemische Fabrik Griesheim- 
Elektron), a., i, 155. 
vapour pressure of mixtures of ethyl 
ether and (Olmer), A., i, 534, 635. 
solubility of, in )3i3'-dichlorodiethyl 
sulphide (Thompson, Black, and 
Soul), A., i, 390. 

electrolytic oxidation of (MOller and 
Rius Y Miro), A., i, 218. 
detection of, by the iodoform reaction 
(Sohoorl), a., ii, 365. 
estimation of, volumetrically (Lach- 
man), a., ii, 355. 

estimation of, in aqueous-alcoholic 
solutions (Tommasi), A.^ii, 136. 
estimation of, in mixtures with ethyl 
ether and water (Masson and Mo- 
Kwan), A.jii, 281; (Desvergnes), 
A., ii, 600. 

estimation of, in wines (Pratolongo), 
A., ii, 698. 

Ethyl alcohol, )9-amino-, separation of, 
from choline (Fourneau and Gon- 
zlLEz), A., i, 546. 

Ethyl esters, velocity of saponification 
of (Cashmore, McCombie, and Scar¬ 
borough), T., 970. 

Ethyl ether, catalysis in manufacture of 
(Schlatter), A., i, 89. 
vapour pressure of mixtures of ethyl 
alcohol and (Olmer), A.,i,534,535. 
surface tension of (Richards and 
Carver), A., ii, 384. 
solubility of, in sodium chloride solu¬ 
tions (Thorne), T., 262. 
equilibrium of, with acetone and with 
benzene (Schulze), A., ii, 388. 
estimation of, in mixtures with ethyl 
alcohol and water (Masson and Mc- 
Ewan), a., ii, 281; (Desvergnes), 
A, ii, 600. 

Ethyl iodide, velocit^r of reaction of 
sodium i8-naphthoxide and (Cox), 
T., 149. 


Ethyl nitrate, preparation of (Hep* 
WORTH), T., 264. 

action of diethylamine on (Gibson 
and Macbeth), T., 441. 
nitrite, preparation of (db Wilde and 
Smith A Oie), A., i, 156. 
hydrogen sulphate (Dunniclifp and 
Butler), T., 1384. 

butyl sulphide, and its mercuroiodide 
(Whitner and Reid), A., i, 300. 
heptyl sulphide (Adams, Bramlet, 
and Tendick), A., i, 6. 

G-Ethylacetylaoetone, and its tellurium 
derivative (Morgan and Drew), T., 
613. 

8-Ethylallantoin (Biltz and Max), A., i, 
894. 

5-Ethylaminovalerie acid (Ruzicka), 
A., i, 691. 

l-Ethylbarbituric acid (Biltz and 
Wiitek), a., i, 454. 

1-Ethylbenziminazole, l-j8-hydroxy- and 
l-i8-iodo-, and their salts (Meisen- 
HKiMRR and Wieger), A., i, 740. 

G'Ethylbenzoylacetone, tellurium de¬ 
rivative (MORGAN and Drew), T., 
617. 

Ethylbetanidin (Schudel), A., i, 486. 

i3 Ethyl'Aa-bntylcne, and its derivatives 
(Kon), T., 821. 

o-Ethylbutyric acid, o-cyano-, methjrl 
ester (Hessler and Lamb), A., i, 
231. 

a- and j3-l-(or 2)-a-EthylbTityryl-6-cycZo- 
hexylbenzene>2(or I)-carboxylio acids 

(Fleischer and Siefeet), A., i, 
255. 

1- Ethylcaflfolide (Biltz, Marwitzky, 
and Heyn), A., i, 609. 

i8-Etbylcarbonatoatropic acid, ethyl ester 
(WisLicENUs and v. Schrotter), A., 
i, 673. 

4-Ethyl' carbonato* 3:5>dimethoxybenzyl- 
idenemalonic acid (Spath), A., i, 30. 

2- Ethylcarbonato-a-naphthyl bromo- 

methyl ketone (Fries and Frell- 
stedt), a., i, 424. 

Ethylcarbonatophthalimide (Heller 
and Jacobsohn), A., i, 440, 

Ethyl-oarbonatosinapic acid (Spath), 
A., i, 30. 

Ethylcarbonatosnccinimide (Heller 
and Jacobsohn), A., i, 440. 

Ethyl-carbonatosyringinaldebyde 
(Spath), A., i, 30. 

Ethylcarbonatoisovanillio acid. See 
4-Methoxy*3-ethylcarbonatobenzoio 
acid. 

2-Ethyloarboxyanilino-p-beiizoquiiionei 
(Linke), a., i. 186. 
2-Ethyloarboxyanilinotolnqninonei 
{Linke), A., i, 186. 
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Ethyloellnloie, depolymerisation of 
(Hess, Wittelsbaoh, and Messmeb), 
A., i. 710. 

Ethylohloroethirlcarbinylaretliane 
(PuYAL and Montaonb), A., i, 108. 

Etl^lohlorostannio acid, and its salts 
(Druce), T., 761. 

Ethylonprean (Giemsa and Halber- 
KANN), A., i, 583. 

Etbylonpreene (Giemsa and Halber- 
kann), a., i, 583. 

i3-Ethylcupreine (Giemsa and Halber- 
kann), a., i, 583. 

Ethyloupreine, chloro- (Giemsa and 
Halberkann), a., i, 583. 

Etbyldiliydroonpreine {optochin) nitrate, 
preparation of (van Itallie and Le 
Coultre; van der Veen), A.,i, 45. 

4-£thyl-3:6-dilLydro l:2:4 diozazole (v. 
Girsewald and Sieoens), A., i, 356. 

N -Ethyldibydronorhydrastinine hydro¬ 
chloride (Rosenmund), a., i, 587. 

7-Etliyl-4:6“diliydroiirio acid, A:6’di- 
hydroxy-, hypochloiite (Biliz, Mar- 
wiTZKY, and Heyn), A., i, 608. 

Ethylene, preparation of, by reduction 
of acetylene (Ross, Culbertson, 
and Parsons), A., i, 761. 
phybical properties of (Maass and 
Weight), A., i, 489. 
absorption of, by sulphuric acid (Plant 
and Sidgwick), A., i, 153. 
propagation of flame in mixtures of 
air and (Chapman), T., 1677. 
oxidation of (Willstatter and 
Bommer), a., i, 93. 
catalytic reduction of (D. M. and 
W. G. Palmer), A., ii. 541. 
condensation of benzoyl chloride and, 
in presence of aluminium chloride 
(Norris and Couch), A., i, 32. 
constitution of mercury derivatives of 
(Manomot), A., i, 829. 
action of selenium nionochloride on 
(Heath and Semon), A., i, 6. 
action of sulphur monochloride with 
(Mann, Pope, and Vernon), T., 
634. 

Ethylene, substituted derivatives, action 
of sulphur monochloride on (Pope 
and Smith), T., 896. 
ai8-tf^bromo-, chlorination of (van de 
Walls), A., i, 492. 
chloro-derivativos, action of, on the 
frog’s heart (Kiesslino), A., i, 
382. 

e^tchloro-, use of, as a solvent 
(Wacker), a., i, 298. 
fnchloro-, preparation of (loi), A., i, 
841. 

chlorobromo-derivatives, stereoiso- 
meric (van de Walls), A., i, 491. 


Ethylene bis-iS'Ohloroethyl sulphide 
(Bennett and Whincop), T., 1862. 

Ethylene bis-iS-hydroxyethyl sulphide 
(Bennett and Whincop), T., 1862. 

Ethylenediaminetetrasnlphonie acid, 
potassium salt (Farbenfabbiken 
voRM. F. Bayer & Co.), A., i, 316. 

6:7-£thylenedioxyqninoline, and its 
hydrochloride (Sonn and Benir- 
schke), a., i, 805. 

6:7-Ethylenediozy-l:2:8:4-tetrahydro- 
quinoline, and its hydrochloride 
(Sonn and Benirsohke), A., i, 895. 

Ethylene glycol dinitrate, preparation 
of (Hepworth), T., 258. 

Ethylene glycol, 7 nonothio-, preparation 
of (Bennett), T., 422. 
derivatives of (Bennett and Whin¬ 
cop), T., 1860. 

l:4'&7ir/oEthylene-6-methyltetrahydro- 
quinozaline, and its salts (Moore and 
Doubleday), T., 1174. 

Ethylenio compounds, shifting of the 
bond in, in presence of acid catalysts 
(Gillet), a., i, 490, 633. 

9-Ethylfluorene, 2:7-<fibromo- (Sieg- 
litz), a., i. 111. 

Xthylglycoloside (Bergmakn and Mie- 
keley), a., i, 768. 

4-Ethylgl^ozaline, 3 -amino-, physio¬ 
logical action of (Schenk), A., i, 
640. 

benzoyl derivatives (Gerngross), 

A., i, 57. 

Ethylhezamethylenetetrammonium 
salts (Hahn and Walter), A., i, 651. 

a-Ethyl- 7 -hezolactone (Windaus and 
Klanhardt), a., i, 392. 

Ethylhydroouprean, and its platini- 
chloride (Giemsa and Halberkann), 
A., i, 582. 

Ethylhydrocupreene (Giemsa and Hal- 
berkann), a., i, 584. 

Ethylhydrooupreine, chloro- (Giemsa 
and Halberkann), A., i, 584. 

Ethylhydroquinine, amino- (Boeh- 
RiNOEii and SOhne), A., i, 515. 

3 -Ethyl-4-3-hydroxy-3i83-^nchloro-7i- 
propylpyridine, and its salts (Koenigs 
and OiTMANN), A., i, 595. 

Ethyl-3-hydroxyethylallylamine (v. 
Braun and Braunsdorf), A., i, 
772. 

Ethylidenebis-ji^-nitrophenylaoetamide 

(Gupta), T., 302. 

7:8-Ethylidenedioxy-2:4-biBMhloro- 
methyl-6-333*^rtohlorO’a-hydroxy- 
ethyM:3-benidioxine-5-oarboxylio 
acid, 333-^rf chloro-, lactone (Alim- 
CHANDANi and Meldrum), T., 208. 

Ethylmereurlthiooyanate (Steinkopf), 
A., i, 632. 
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Btkylmorphine, compound of phenyl- 
ethylbarbituric acid with (Sooikty of 
Chemical Industry in Basle), A., 
i, 354. 

At-EthyM :2*]iaplithiininazole (Fischer, 
Dietrich, and Weiss), A., i, 58. 

I’Ethylozindole (Stoll^), A., i, 596. 

3>Ethylc?/cZopentane-l:2:4-trione and its 
oxime (Koenigs and Ottmann), A., 
i, 596. 

3 EthylcycZopentane-1:2:4-trionegly- 
ozylic acid, and its ethyl ester (Koe¬ 
nigs and Ottmann), A., i, 596. 

5- Ethylphenazoniam perchlorate, 1:3- 
dinitro- (Kehrmann and Kffront), 
A., i, 602. 

G'Ethylphenozarsine (Lewis, Lowry, 
and Bergeim), A., i, 472. 

Ethyl-a-pioolinium mercuri-iodido, crys¬ 
tallography of (Porter), T., 1772, 

1- Ethyl'2 piperidone (Ruzicka), A., i, 
591. 

Ethylpropyloarbinylurethane, chloro- 
(Puyal and Montaone), A., i, 108. 

Ethylpyridinium mercuri-iodide, crys¬ 
tallography of (Porter), T., 1770, 
salts, )3-amino- (Gabriel), A., i, 59. 

i3-3-Ethyl-4-pyridyIacrylio acid, and its 
salts and dZbromo- (Koenigs and 
Ottmann), A., i, 596. 

6- £thylquinaldine, and its methiodide 
(Mills, Harris, and Lambourne), 
T., 1300. 

Ethylquinine, amino- (Boehringer and 
Sohne), a., i, 515. 

EthylBelenooarhamide, and its additive 
compound with allyl bromide 
(Schmidt), A., i, 775. 

Ethylstanaio acid, and its salts and 
derivatives (Druce), T., 758. 

p-W-Ethylthiolaminobenzoic acid (Binz 
and Holzapfel), A., i, 31. 

iV'-Ethylthiolanthranilic acid (Binz and 
Holzapfel), A., i, 31. 

2- Ethylthiophenmercuri-BaltB (Stein- 

kopf), a., i, 631. 

9-Ethyl-8-thiouric acidB (Biltz, Strufe, 
Topp, Heyn, and Robl), A., i, 611. 

6- Ethyl-m-toluic acid, 4-hydroxy-5-j8j3- 
dtchloro-, and its calcium salt (Alim- 
CHANDANi and Meldrum), T., 208. 

1-Ethyluramil (Biltz and Wittek), A., 
i. 455. 

Ethylurethanc, chloro- (Puyal and 
Montagnb), A., i, 108. 

l-Ethyluric acids (Biltz and Wittek), 
A., i, 455. 

T-Ethylorio acid, and its derivatives 
(BiLrz, Marwitzky, and Heyn), A., 
i, 607. 

7- Etliyl-i^-urioacid (Biltz, Marwitzky, 
and Heyn), A., i, 608 


7‘Ethyl-\|'-uTic acid, methylation of 
(Biltz and Zellner), A., i, 610. 

EthyLsovanillio acid. See 4-Methoxy-3- 
ethoxybenzoic acid. 

Ethylvinyloarbinylurethane (Puyal and 
Montagns), a., i, 108. 

1-Ethylvioluric acid, and mmto- and di^ 
bromo- and -chloro-, and their salts 
and derivatives (Biltz and Wittek), 
A., i, 455. 

Eucalyptus oil, constituents of (Read 
and Smith), T., 779. 
constitution of the peppermint ketone 
of (Givaudan & Co.), A.,i, 793. 

91- and i.<7o-Eugenol, analysis of mixtures 
of, by means of the melting points of 
their benzoates (McKie), T., 777. 

Europium, absorption spectrum of 
(Prandtl), a., ii, 475. 

Evodiamine and its derivatives (Asahina 
and Mayeda), A., i, 48. 

i^oEvodiaminc. See Evodiamine hydr¬ 
ate. 

Explosion pressure, piezoelectric method 
of measuring (Keys), A., ii, 628. 

Explosives, properties of (Robertson), 
T., 1. 

stability of (Duclaux), A., i, 545 ; 
(Fric), a., i, 650. 

estimation of the thermal stability of 
(Taliani), a., ii, 524. 
thermal decomposition of (IIinsiiel- 
wood), T., 721. 

Explosive mixtures of gases, behaviour 
of, at low pressures (St a yen H age N 
and Schuchard), A., ii, 33. 

Extraction apparatus (Mann), A., ii, 23. 
Soxhlet (Hagen), A., ii, 104, 501, 
634 ; (SoBP), A., ii, 212 ; (Simion), 
A., ii, 501. 


F. 

Faeces, human, composition of the ether 
extract of (Gardner), A., i, 639. 
detection of blood in (van Eck), A., 
ii, 472. 

estimation of calcium, magnesium, 
potassium and sodium in (Tisdall 
and Kramer), A., ii, 655. 
estimation of oxalic and oxaluric acids 
in (Bau), a., ii, 356. 

Fagaramide hydrochloride (G godson), 
A., i, 488. 

Fats, formation of, from carbohydrates, 
according to the law of probability 
(Witzemann), a., ii, 250. 
composition of (Sohirmer), A., i, 635. 
in blood (Lembland), A., i, 633. 
interchange of alkyl groups between 
alcohols and (Grun, Wittka, and 
Scholze), a., i, 222. 
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Fate, reduction of osmium tetroxide by 
(Partington and Huntingford), 
A., ii, 514. 

vitamin--«4 in (Aron and Gralka), 
A., i, 475. 

action of ozone on yitamin-^ in 
(Zilva), a., i, 475. 

estimation of the acetyl value of 
(Andr:^.)> a., ii, 419. 
estimation of the iodine value of 
(Margosches and Baru), A., ii, 
716. 

estimation of the saponification, iodine 
and bromine numbers of (Scuulek), 
A., ii, 603. 

estimation of, in butter (Hepburn), 
A., ii, 716. 

Fergusonite from Japan (Siiibata and 
Kimura), a., ii, 269. 

Fermentation (Abderhalden and 
Fodor), a., i, 481. 
studies in (Bieuermann), A., i, 11. 
influence of electric potential on the 
rate of (Potter), A., i, 532. 
kinetics of (Fodor), A., ii, 27. 
preparation and estimation of sub¬ 
stances which accelerate (Frankel 
and Schwarz), A., ii, 228. 
alcoholic (Kostychev and Frey ; 
Kos'J'ychev and Subkova), A., i, 
149; (Kostychev and Elias- 
berg), a., i, 160 ; (Harden and 
Henley), A., i, 480, 642. 
measurement of the course of 
(Schweizer), a., ii, 227. 
catalysts in (Neuberg and Sand¬ 
berg), A., i, 82. 

concentration and purification of 
liquids from (Reilly and Hickin- 
bottom), a., ii, 599. 
pressure developed by (Kolkw’Itz), 
A., i, 757. 

effect of Azotohacter on (Kayser), 
A., i, 642. 

production of glycerol in (Schw’EIz- 
er), a., i, 757. 

of sugars (Neuberg and Ursum), A., 
i, 81. 

yeast. See Yeast. 

Ferrates and Ferrio salts. See under 
Iron. 

Ferrioyanio acid, thallous salt (Cuttica 
and Canneri), A., i, 322. 
Ferrioyanides, absorption spectra of 
(Getman), a., ii, 287. 

Ferrimalonio acid, compounds of (Wsin- 
land and Sierp), A., i, 637. 
Ferrioxalic acid, potassium salt 
(Thomas), T., 1140. 
compounds of (Weinland and Sierp), 
A., i, 537. 

Ferrites, See under Iron. 


Ferroantliophyllite from Idaho (Shan¬ 
non), A., ii, 703. 

Ferrooyanides, absorption spectra of 
(Getman), A., ii, 287. 

Ferromagnetic substances, action of 
temperature on the properties of 
(Chevenard), a., ii, 484. 

Ferrous salts. See under Iron. 
Fertilisers. See Manures, artificial. 
Fibres, examination of by means of X- 
rays (Herzog and Jancke), A., i, 12. 
Fibrin, digestion of, by trypsin (Edie), 
A., i, 750. 

Fibrinogen, preparation of (McLean), 
A., i, 467. 

action of sodium hydroxide on the 
coagulation of (Barratt), A., i, 467. 
Fibromyoma tissue, analysis of (Hirsch), 
A., i, 476. 

Ficus vogelii, caoutchouc from (Ult^e), 
A., i, 428. 

Films, formation of, on the surface of 
(Labrouste), a., ii, 18. 

Filters, membrane, use of, in analysis 
(jANDERandSl’UHLMANN), A., ii, 711. 
Filter paper, adsorption of salts and 
alkaloids by (Kolthoff), A., ii, 213. 
Filtration apparatus for use with an¬ 
hydrous or indiflerent gases (Wolf- 
, RAM), A., ii, 395. 

' Fir tree. See Finus sf/hestris. 

Fish, distribution of zinc salts in (Bodan- 
sky), a., i, 907. 

Pacific Coast, fat content of (Dill), 
A., i, 834. 

Fish oils, separation of the unsatursted 
fatty acids from (Tsujimoto), A.,i, 78. 
Flagstaffite (Guild), A., ii, 51. 

Flame as a stationary dispersoid system 
(V. Weimarn), A., ii, 539. 
high temperature (Hauser and Rie), 
A., ii, 623. 

propagation of, in mixtures of ethylene 
and air (Chapman), T., 1677. 
Flavones, preparation of (v. Auwers 
and Anschutz), A., i, 682. 

Flavones, 6- and 8-chloro- (Ruhemann), 
A., i, 431. 

Flocculation (Kruyt and van Arkel), 
A., ii, 312. 

Florideee, photosynthesis in the (Wurm- 
SER and Duclaux), A., i, 211. 
Fluoranthene, constitution of (Mayer 
and Freitag), A., i, 248. 

Fluorene, action of sodammonium on 
(LebeaU and Picon), A., i, 660. 
action of, on aldehydes (ds Fazi), 
A., i, 568. 

Fluorene series (Sisglitz), A., i, 110 ; 
(Stahrfoss), a., i, 336 ; (Sieglitz 
and SCHATZKEs), A., i, 781, 792 ; 
(Sieglitz and Jassoy), A., i, 791. 
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Flnorene*9>acetie acid, ethyl ester and 
its derivatives (SifiQLiTZ and Jassoy), 
A., i, 791. 

Flnorene-S-aeetic acid, 2:7-dtbromo-, 
and its esters (Sieglitz), A., i, 110. 
Flaorene-9-glyoollic acid, ethyl ester 
(WiSLicENUS and Weitemeyer), A., 
i, 611; (SiEGLiTZ and Jassoy), A., i, 
791. 

Flaorene-9*glycollio acid, 2:7-d/bromo*, 
and its esters (SiEGLiTz), A., i, 110. 
Flaoreneglyoxylic acid, ethyl ester, 
reduction of ( Wislioenus and Weite- 
MEYER), A., i, 511. 

Flnorene-9-glyozylio acid, 2:7-d/broino-, 
and its derivatives (Sieqlitz), A., i, 

no. 

2.7-(iichlovo-, ethyl ester, and its 
benzoyl derivative (Sieglitz and 
ScHAizKEs), A., i, 782. 
Fluorene‘9-hydrozyaoetio acid. See 
Fluorene-9-glycollic acid. 
Fluorene’9*propionic acid, fi’2:7-di^ 
bromo- (Sieglitz), A., i, 111. 
Fluorenone phenylsemicarbazone (Statj- 
dinger and Hammrt), A., i, 326. 
Fluorenone-S*carhozylic acid (Sieglitz 
and SoHATZKEs), A., i, 792. 
Fluorescein, detection of (Lombard), 
A.,ii, 528. 

Fluorescein, thio-, constitution and 
technical applications of (Maki), A., 
i, 183. 

Fluorescence and constitution of benz- 
oxazoles (Henbich), A., i, 886. 
Fluorescent liquids, effect of light on the 
conductivity of (Soulan), A., ii, 288. 
Fluorine, atomic weight of (Moles and 
Batuecas), a., i, 389. 
preparation of (Meyer and Sandow), 
A., ii, 398. 

action of, on potassium hydrogen 
sulphate (Brunner), A., ii, 45. 
Fluorine compounds, toxicity of, towards 
plants (Wober), A., i, 213. 
Hydrofluoric acid, infra-red absorp¬ 
tion spectrum of (Imes), A., ii, 6. 
equilibrium of the reaction between 
sulphuric acid and (Traube and 
Eeubke), a., ii, 539. 
compound of thallium and (Barlot), 
A.,ii, 113. 

Fluorides, chemistry and crystal¬ 
lography of (Edminstbu and 
Cooper), A., ii, 116. 
analysis of (GarcIa), A., ii, 345. 
estimation of (GarcIa), A., ii, 411. 
Hydrofluosilicic acid, equilibria of 
(Hudleston and Bassett), T., 403. 
Fluorine organic compounds, catalytic 
hydrogenation of (S warts), A., ii, 
657. 


Fluorine estimation:— 
estimation of (Tkaybrs), A., ii, 706. 
estimation of, gasometrically (Sbrtz), 
A., ii, 706. 

Fluorite, formation of (Wetzel), A., ii, 
554. 

Fluoroiulphonic acid, equilibrium of 
formation of (Traube and Keubkb), 
A., ii, 539. 

Fames igniarius, enzyme action in 
(Schmitz), A., i, 703. 

Foods, detection and estimation of 
Ifpvulic acid in (Grunhut), A., ii, 
602. 

estimation of alkali and phosphates 
in (Tillmans and Bohrmann), 
A., ii, 348. 

estimation of zinc in (Bodansky), 
A., ii, 656. 

Formaldehyde, preparation of, from 
ethylene (Willstatter and Bom- 
mer), a., i, 93. 

photosynthesis of (Baly, Heilbron, 
and Barker), T., 1025. 
distillation of aqueous solutions of 
(Wilkinson and Gibson), A., i, 394. 
adsorption of, by animal charcoal 
(Moeller), A., ii, 304. 
condensation of ace tone with (Muller), 
A., i, 542. 

condensation of carbamide and (van 
Laek), a., i, 499. 

action ot ofl gelatin (Moeller), A., 
i, 693. 

action of, with Grignard reagents 
(Ziegler), A., i, 394; (Krause), 
A., i, 647. 

condensation of, with o-nitrophenol 
(Fishman), A., i, 23. 
nitrogenous peroxide compounds from 
(v. Girsewald and Siegens), A., i, 
356. 

action of, on starch (Sameo and 
Mayer), A., i, 400. 
behaviour of, in the animal organism 
(Salkowski), a., i, 478. 
sulphoxylate, action of oxidising agents 
on (Binz and Haberland), A., i, 9. 
detection of (Cohn), A., ii, 663. 
detection of, colorimetrically (PiT- 
tarellt), a., ii, 222. 
estimation of (Kollo and Lascar), 
A., ii, 626. 

Formaldehydo-2:4-dmitro-m-tolylhydr- 
azone (Brady and Bowman), T., 899. 

Formaldehydephenylhydrazones, and 
nitro-, tautomeric, stability of (Sidg- 
wiCK andEwBANK), T., 486, 491. 

Formamide, synthesis of, from ammonia 
and carbon monoxide (Meyer and 
Orthner), a., i, 776. 
oxidation of (Fosse), A., i, 165. 
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Fomamidine0, reactions of (Dains, 
Irvin, and Harrel), A., i, 362 ; 
(Dains and Long), A., i, 518. 

Formic acid, preparation of, and its 
allyl ester (Coffey and Ward), 
T., 1303. 

pyrogenic decomposition of (Muller 
and Peytral), A., i, 166. 
physiological significance of (Slosse), 
A., i. 203. 

strontium salt, rotatory power of 
(Longohambon), a., ii, 421. 
bornyl ester, preparation of (Lur- 
TRINGER and Dubosc), a., i, 116; 
(Luttringer), a., i, 116. 
ethyl ester, influence of neutral salts 
on the hydrolysis of (Manning), 
T., 2079. 

terpinyl ester, preparation of (Lut¬ 
tringer), A., i, 116. 
detection of, in acetic acid (PoLlNSKi), 
A., ii, 136. 

detection of, in human blood (Stepp), 
A., i, 203. 

detection of, in presence of oxalic 
and tartaric acids (Krauss and 
Tampke), a., ii, 466. 
estimation of, in blood (Stepp and 
Zumbusch), a., i, 381. 

Formic acid, chloro- (chlorocarhmic 
acid\ ethyl ester, action of, on 
alkaloids (Gadamer and Enoch), 
A., i, 679. 

chloromethyl esters, toxicity of 
(Mayer, Magne, and Plante- 
fol), a., i, 147. 

a-Formy 1- a)3-dipheiiylpropiouio acid, 
ethyl ester (Wislicenus and v. 
SohrOtter), a., i, 673. 

Formylmethylhomopiperonylamine 
(Merck), A., i, 341. 

Formylnorvalines (Arderhalden and 
KtJRTEN), A., i, 647. 

Formylphenylacetic acid, esters, iso¬ 
merism of (Wislicenus and v. 
SchrOtter), a., i, 672. 

a-Formyl-a-phenyl-n-btttyric acid, ethyl 
ester (Wislicenus and v. Schroiter), 
A., i, 673. 

a-Formyl-a-phenylpropionic acid, ethyl 
ester (Wislicenus and v. Schrotter), 
A., i, 672. 

a-Formyl-a-phenylsuecinio acid, ethyl 
ester (Wislicenus and v. SchuOtter), 
A., i, 673. 

Formylpiperidine (Merck), A., i, 
691. 

“Fomitral,” use of, in detection and 
estimation of nitric acid (Anon.), 
A., ii, 658. 

Fractionating columns in vacuum distil¬ 
lation (Smith), A., ii, 675. 


Freezing point, apparatus for deter¬ 
mination of (Wilhelm and 
Finkelstein), a., ii, 674. 
relation between critical temperature 
and (Prud’homme), A., ii, 84, 
376. 

depression of, in strong solutions 
(Cernatesoo), a., ii, 676. 
of aqueous solutions of electrolytes 
(Klein and Svanberg), A., ii, 
376. 

Freezing points of organic compounds 
(Timmermans), A., ii, 430, 431 ; 
(Timmermans and Mattaar), A,, 
ii, 622. 

Friedel and Crafts’ reaction (Copi- 
SAiiow), T., 442, 1806. 
eflect of carbon disulphide on the 
(Montagne), a., i, 348. 
with oxalyl chloride (Staudinger, 
SoHLENKER, and Goldstein), A., 
i, 432, 433. 

Frogs, metabolism of the larv^ of 
(Paknas and Krasinska), A., i, 
833. 

heart of. See Heart, 
brown. Sec Jtana fusca. 

Fruit, estimation of carbohydrates in 
(Myers and Croll), A., ii, 465. 

Fruit juices, apparatus for reducing, to 
powder, without destruction of 
vitamins (McClendon), A., i, 839. 
detection of methyl anthranilate in 
(Power), A., ii, 357. 

Fuel oils, preparation of, by hydrogen¬ 
ation of acetylene (Oda), a., i, 841. 

Fulminlo aoid, mercury salt, be¬ 
haviour of, in various solvents 
(Langhans), a., i, 99. 
action of, on metals and alloys 
(Langhans), a., i, 662. 
reactions of, with sodium thio 
sulphate (F. H. and P. V. 
Dupiife), A., i, 232. 
detection of (Langhans), A., ii, 
359. 

Fumaric aoid, preparation of (Wehmer), 
A., i, 845. 

potassium hydrogen salt (Zech- 
meister and Szticsi), A., i, 168. 

Fungi, higher, chemistry of (Zellner), 
A., i, 212. 

thermophilic, metabolism of (Noack), 
A., i, 294. 

Funnel, separating, for quantitative ex¬ 
tractions (Luther), A., ii, 270.^ 

Furforaldehyde, action of, on aniline 
bases and aromatic amino-acids 
(Fischer, Balling, and Aldinger), 
A., i, 22. 

Furfnrylethylamine, derivatives of (v. 
Braun and Braunsdorf), A., i, 773. 
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9-Fiirfiirylflttorene, 2:7-rfibromo- (Sikg- 
LITZ), A., i, 111. 

Fnrftirylideneoainplior (Wolff), A., i, 
614. 

S-Forfurylidenefluorene, 2:7-(^ichloro- 
(SiEGLiTZ and Sohatzkes), A., i, 
782. 

Furnace, combustion, for micro-analysis 
(Dautwitz), a., ii, 131. 
gas combustion, for use in organic 
analysis (Hedley), T., 1242. 

“Furol-^een,” and its derivatives 
(Fischek and Oraiil), A., i, 42. 

Furozane, constitution of (Wieland), 
A., i, 605. 

(;;.j8-2 Furyl-a-alanine (Sasaki), A., i, 
808. 

i8-2-Furyletliylamine, and its derivatives 
(WiNDAUS and Dalmer), A., i, 
118. 

i8-2-Farylpropionie acid, ethyl ester, 
and its derivatives (Windaus and 
Dalmer), A., i, 117. 

2-i8-Furylvinylquinolme, and its salts 
(Werner), A., i, 54. 

Fuse-igniters, estimation of nitrogen 
peroxide in the fumes produced by 
(Moir), a, ii, 345. 

Fusion, a^^paratus for (Hodsman), A., 
ii, 345. 


O. 

d-Galactonic acid, amides of (van AVijk), 
A., i, 319. 

Galactonolactone, preparation of (Le* 
VENB and Meyer), A., i, 892. 
Galactose, preparation of (Clark), A., 
i, 647. 

action of emulsin on (Bridel), A., i, 
469. 

fermentation of, by yeast (v. Euler 
and Laurin), A., i, 642. 
Galaotosephenylmetliylhydrazone (Vo- 
TOOEK), A., i, 544. 

Galactosyl-gluoosyl selenide octa-acetate 
(Wredb), A., i, 162. 

71- and iso-Galipine, and their salts and 
derivatives (Troeger and Bqnicke), 
A., i, 121. 

Gallic acid, derivatives of (Alimchan- 
DANi and Meld rum), T., 201. 
Gallium, purification and physical pro¬ 
perties of (Richards and Boyer), 
A., ii, 264. 

Gallium organic compounds:— 

acety lace tone (Morgan and Drew), 
T., 1058. 

ferrocyanidc, use' of, in analysis 
(Porter and Browning), A., ii, 
277. 


Gallium separation 

separation of, from indium and zinc 
(Browning and Porter), A., ii, 
265. 

Gallotannio acid, extraction of (Knape), 
A., i, 353. 

Gallotannin (Nierenstein, Spiers, and 
Gbake), T., 275. 

Gas absorption apparatus (Walz), A., 
ii, 515. 

Gas analysis, microchemical, by the 
Pirani pressure gauge (General 
Electric Co. Ltd.), A.,, ii, 591. 
physiological (Trendelenburg), A., 
ii, 460. 

Gas analysis apparatus (Tour), A., ii, 
125. 

technical (Andoyer), A., ii, 704. 

Gas generation apparatus (Hahn), A., 
ii, 634. 

Gas reactions, influence of colloids on 
the kinetics of (Findlay and Thomas), 
T., 170. 

Gases, infra red absorption spectra of 
(Imes), a., ii, 4; (Hettner), A., 
ii, 144. 

luminous, spectra of (Merton), A., ii, 2. 
obliteration of the spectra of metals by 
(Gibson and Noyes), A., ii, 610. 
scattering of light in (Born and 
G ERLACH), A., ii, 632. 
temperature of radiation of (Saha), 
A., ii, 162. 

ionisation of (Pinkus and de Schul- 
thess), a., ii, 368; (Pinkus), 
A., ii, 369. 

by a-rays (Hess and Horn yak), 
A., ii, 292. 

electric discharge in (Schultz), A., ii, 
234. 

absorption of, in the electric discharge 
(Newman), A., ii, 295. 
disappearance of, under the electric 
discharge (General Electric Co. , 
Research Staff), A., ii, 369, 633. 
separation of, by the electric discharge 
(Skaupy), A., ii, 164. 
absorption of slow cathode rays by 
(Mayer), A., ii, 234. 
specific heat of (Herz), A., ii, 299, 
678 ; (Lees), A., ii, 428; (Dixon, 
Campbell, and Parker ; Parting¬ 
ton), A., ii, 621; (Thompson), A., 
ii, 679. • 

structure of the molecules of (Ran- 
Kine), a., ii, 192 ; (Kirscii), A., ii, 
193. 

active cross-sections of the molecules 
of (Ramsauer), a., ii, 324. 
apparatus for measuring variation in 
the mass of, with time (Guntz), 
A., ii, 389. 
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Oases, apparatus for measurement of 
pressure and volume of (Huttig), 
A., ii, 195. 

entropy of (Latimeii), A., ii, 380; 

(Tolman), a., ii, 381. 
equation of state for (Leduc), A., ii, 
429. 

evolution of, iu solution, by changing 
the solvent (Genelin), A., ii, 105. 
adsorption of (Briggs), A., ii, 624. 
by metallic catalysts (Taylor and 
Stott), A., ii, 630. 
by silica gels (Miller), A., ii, 
169. 

molecular energy in (Ewing), A., ii, 
299. 

velocity of sound in (Dixon, Camp¬ 
bell, and Parker), A., ii, 621. 
ignition of (Morgan and Wheeler), 
T., 239 ; (Chapman), T., 1677. 
effect of oxygen on the inflammability 
of (Terres), a., ii, 99. 
explosive mixtures of, and their be¬ 
haviour' at low pressures (Staven- 
HAGEN and Schuchard), a., ii, 33. 
inactive, chemical aflSnity of(SKAUPT), 
A., ii, 198. 

liquefied inactive, latent heat of fusion 
of (Narbutt), a., ii, 164. 
mixed, influence of ionising tension on 
chemical reactions in (Skaupy), 
A.,ii, 178. 

thermodynamics of (Wagner), A., 
ii, 162. 

monatomic, diamagnetism of (Pauli), 
A., ii, 161. 

partly dissociated, motion of sound in 
(Einstein), A., ii, 249. 
rare, in natural gases of Alsace-Lorraine 
(MouREUand Lepape), A., ii, 44. 
electric discharge in (Skaupy), A., 
ii, 164. 

apparatus for detection of (Ludw'Ig), 
A., ii, 271. 

Gastric juice, importance of hydro¬ 
chloric acid in (Michaelis), A., i, 
74. 

detection of lactic acid in (Pittarelli), 
A., ii, 418. 

Gastrin ( Koch, Luckhart, and Keeton), 
A., i, 74. 

Geese, glycerides of the fat of (Amber- 
GER and Bromig), A., i, 833. 

Gelatin, electrical conductivity of mix¬ 
tures of, with water (Rettig), A., 
ii, 10. 

conductivity of, and its effect on the 
conductivity of sodium chloride 
solutions (Palmer, Atchley, and 
Loeb), a., ii, 534. 

effect of ions on the swelling of (Loeb), 
A., i, 137. 

cxx. ii. 


Gelatin, osmo%is and swelling of (Smith), 
A., i, 749. 

relation between the osmotic pressure 
and viscosity of (Loeb), A., i, 822. 
viscosity of (Alexander), A., ii, 310. 
gels, elastic properties of (Sheppard 
and Sweet), A., ii, 311. 
hardening of, by formaldehyde 
(Reiner), A., i, 67. 
equilibrium of, with hydrochloric acid 
(Wintgen and KrOger), A., ii, 247. 
action of formaldehyde on (Moeller), 
A., i, 693. 

hydrolysis of (Northrop), A., i, 823 ; 
ii, 541. 

amino-acids from (Dakin), A., i, 66. 
commercial, gold number of (Elliot 
and Sheppard), A., ii, 720. 

Gels, theory of (Bradford), A., ii, 577. 

Gentian, preservation of preparations of 
(Bridel), a., i, 152. 

Gentisic acid, tetra-acetylglucose ester 
(Karrer, Baumgarten, Gunther, 
Harder, and Lang), A., i, 263. 

Germanium, atomic weight of (Muller), 
A., ii, 456. 

Gibb’s paradox, and quantum weight 
(Schottky), a., ii, 179. 

Ginseng, Corean, constituents of (Kon- 
1)0 and Amano), A., i, 296. 

Gishi-gisbi, constituents of the root of 
(Mura YAM A and Itagaki), A., i, 760. 

Glass, effect of radium, Rontgen, and 
ultra-violet rays on (Clarke), A., 
ii, 569. 

devitrification of (Germann), A., ii, 
262. 

solubility of gases in (Washburn, 
Footitt, and Bunting), A., ii, 
401. 

soda-lime, estimation of carbonates, 
chlorides, and sulphates in (Ikawa) 
A., ii, 706. 

Glasswool, use of, in filtration (Kol- 
thoff), a., ii, 409. 

isoGlaucine. SeeA^-Methyllaurotetauiue 
methyl ether. 

Glucal and its triacetate, constitution of 
(Bergmann and Schotte), A., i, 
807. 

Gluciuum {heryllivm) chloride and oxide, 
heats of formation of (Mirlenz 
and V. Wartenberg), A., ii, 487. 
sulphate, solubility of, in water and 
sulphuric acid (Britton), T., 
1967. 

equilibrium in the system, potassium 
sulphate, water, and (Britton 
and Allmand), T., 1463. 

Gluoinum separation:— 
separation of aluminium from (Brit¬ 
ton), A., ii, 667, 712. 
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(2-Glnooiiie acid, amides of (van Wuk), 
A., i, 319. 

Olneoian, polymerisation of (A. and J. 
Pictet), A., i, 647, 766. 
potassium derivative (Pictet and 
Castan), a., i, 897. 

iS-Gluoosan [l-glucosan), preparation of, 
and its relationship to cellulose and to 
cf-glucose (Irvine and Oldham), T., 
1744. 

GlneosazonC'iTp-dibensoie acid, ethyl 
ester (Thoms and Ritsert), A., i, 344. 

df-Glucose. See Dextrose. 

a-Glucose, compounds of, with aliphatic 
acids (Hess, Messmer, and Kletzl), 
A., i, 806. 

Glucoses, substituted, phosphoric acid 
esters of, and their hydrolysis (Levenb, 
Mever, and Weber), A., i, 845. 

Glucosides (P. and W. Karrer and 
Chao), A., i, 259 ; (Karrer, 
Baumgarten, Gunther, Harder, 
and Lang), A., i, 260. 
digitalis (Wasicky), A., i, 295. 
from orchids (Delauney), A., i, 296. 
estimation of dextrose in (Ionescu), 
A., ii, 525. 

Glucosides. See also 
Glycyrrhizin. 

Ouabain. 

Rhaponticin. 

Rhapontigenin. 

Strophanlhin. 

a-Glucosidoglucose, and its phenyl- 
osazone (Pictet and Castan), A., i, 
397. 

6-Glnoosidomannose, and its octa-acetate 
(Beromann and Schotte), A., i, 649. 

iS-tf-Glucosidotbiolacetic acid, and its 
tetra-acetyl derivative, ethyl ester 
(Karrer, Baumgarten, Gunther, 
Harder, and Lang), A., i, 262. 

2‘)3-<£'Glucosidozy-5-methozybenzoio 
acid, and its derivatives (Karrer, 
Baumgarten, GOnther, Harder, 
and Lang), A., i, 262. 

a-Glucosyl chloride (Pictet and Cas¬ 
tan), A., i, 396. 

Glucosylglucosan (Pictet and Castan), 
A., i, 397. 

Glue, vegetable (Stern), A., i, 226. 

Glutaconaldebyde, hydroxy-, di-o-nitro* 
anilide of (Fischer, Balling, and 
Aldinger), a., i, 22. 

Glutaconie acid, a-broino-, ethyl ester 
(Farmer and Ingold), T., 2013. 

Glutaconie acids, chemistry of (Ingold 
and Thorpe), T., 492. 

Glutaric acid, and its bromo- and 
hydroxy-derivatives*, and their deriv¬ 
atives (Ingold), T., 316. 

Glutathione (Hopkins), A., i, 636. 


Glycesmia, production of, by adrenaline 
(Bornstein), a., i, 289. 

Glycerides, constitution of (GntyN and 
Wittka), a., i, 220. 

Glycerol, production of, in alcoholic 
fermentation (Schweizer), A., i, 
757. 

action of boric acid on (Dubrisay), 
A., i, 585. 

oxidation of, by Bacillics subtilis 
(Aubel), a., i, 641. 
action of, on blood (Simon), A., i, 204. 
a)8-dibenzoate, and its salts (Bero¬ 
mann, Brand, and Drbyek), A., 
i, 446. 

sodium phosphate (Bailly), A., i, 300. 
a-2:4-efiuitrophenyl ether, and its 
diacetyl derivatives (Fairbourne 
and Toms), T., 1037. 
estimation of, in wines (Heiduschka 
and Englert), A., ii, 524. 
fermentation, estimation of (Flei¬ 
scher), A., ii, 714. 

Glycerophosphates, estimation of phos¬ 
phates in (Lizius), A., ii, 518. 

Glyoerozide, a-sodium (Fairbourne and 
Toms), T., 1035. 

Glyceryl tribenzoate, and its nitro-deriv- 
atives (Beromann, Brand, and 
Dreyer), a., i, 446. 

M'nitrate, estimation of the thermal 
stability of explosives containing 
(Taliani) a., ii, 524. 

Glycine, preparation of, from malonic 
acid (CuRTius and Sieber), A., i, 
653. 

anhydride, condensation of aldehydes 
with (Sasaki), A., i, 196. 
and related compounds, detection 
of, colorimetrically (Sasaki), A., 
ii, 858. 

Glycinin, amino-acids of (Jones and 
Waterman), A., i, 521. 

Glycogen, formation of, in the liver 
(Langfeldt), a., i, 473. 
constitution of (Karrer and Nageli), 
A., i, 813 ; (Karrer), A., i, 707. 
storage of, in the liver and in muscle 
(Gruzbwska and Faur^-Fremiet), 
A., i, 699. 

Glycol, CiqH 2 sOs, from oxidation of 
diamylene (Sohindelmeiser), A., i, 
491. 

Glycols, preparation of (Ostling), A., i, 
665. 

determination of position of hydroxyl 
groups in (Bobseken and Her¬ 
mans), A., i, 646. 

a-Glyools, aromatic substituted, de¬ 
hydration of (L^vy), a., i, 860. 

GlycolUldehydep-nitrophenylhydrazone 
(Rouge), A.,i, 911. 
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Glyoollio aeid, biochemical behaviour of 
(SiEDUiio and Viktknse), A., i, 
145. 

cellulose esters, and their derivatives 
(Baknett), a., i, 847. 

Olyoollio acid, thio-. See Acetic acid, 
a-thiol-. 

Olyoolytit in blood, arrest of (Ambard), 
A., i, 204. 

Olyeosuria. See Diabetes. 

Glycyloholine, and its salts (Dudley), 
T., 1256. 

Olycyl-^-leuoylglyoyl* Z-leucine ( Abdkr- 
HAtiDENand Hanoovsky), a., i, 547. 

Glycylnorvalines (Abdekhalden and 
KtJRTEN), A., i, 548. 

Glycyrrhetio aeid, and its derivatives 
(P. and W. Karreb and Chao), A., 
i, 259. 

Olyoyrrhizin (P. and W. Karber and 
Chao), A., i, 259. 

Olyozal, preparation of (Kindler), A., 
i, 396. 

action of alkalis on (Homolka), A., i, 
544. 

Olyozalase in beri-beri (Findlay), A., 
i, 478. 

i3-01yozaline-4-propionio acid, a-chloro-,. 
and its ethyl ester oxalates (Fakgher 1 
and Pyman), T., 785. 

S-(2'*01yozalmyl)quinoliii6, and its 
salts (Smirnov), A., i, 813. 

Glyozime peroxides. See Fnroxans. 

Olyozylio acid, ethyl ester, liydrazones 
and phenylsemicarbazide (Staud- 
inoer, Hammet, and Sieowart), 
A., i, 327. 

Glyozylurea. See Dehydrohydantoic 
acid. 

Gold, X-series spectrum of (Dauvillier), 
A., ii, 669. 

ultra-violet spark spectrum of (L. and 
£. Blooh), a., ii, 364. 
dilfusion velocity of, into silver 
(Fraenkel and Houben), A., ii, 
491. 

mixed crystals of silver and (Tam- 
mann), a., ii, 178. 

volatilisation of thorium-X and -(7 
from (Loria). A., ii, 294. 
precipitation of, on the surface of 
colloids (Borjeson), A., ii, 27. 
colloidal, soaps as protective colloids 
for (Iredale), T., 625. 
particles, colour and Brownian move¬ 
ment of (Furth), a., ii, 248. 
sols (v. Knaffl-Lenz), a., ii, 842. 
saponin as protective colloid to 
(Gutbieb, Huber, and Hauo), 
A., ii, 588. 

Gold alloys with copper and silver 
(Tamxann), a., ii, 647. 


Gold alloys ip^ith merciiiy, structure of 
(Braley and Schneider), A., ii, 
406. 

with palladium, use of, for crucibles 
(Washington), A., ii, 194. 

Gold haloids, action of acetylene on 
(Kindler), A., i, 396. 

Gold estimation:— 
analysis of (Wolff and Singalowsky), 
A., ii, 66 ; (Smit), A., ii, 354. 
estimation of, electrolytically, and its 
separation from copper, palladium, 
and platinum (Treadwell), A., ii, 
416. 

Gold beaters* skin membranes, osmosis 
with (Bartell and Madison), A., 
ii, 90. 

Graphite, solubility of, in molten iron 
(Ruer and Biren), A., ii, 198. 

Graphitic aoid (H^slett and Nelson), 
A., ii, 899. 

Grignard reagents, mechanism of the 
action of (Meisenheimer and 
Casper), A., i, 654. 
reducing action of (Hess and Rhein- 
boldt), a., i, 777. 

•oxidation of (Porter and Steel), A., 
i. 140. 

action of formaldehyde with (Ziegler), 
A., i, 394 ; (Krause), A., i, 647. 
action of, on organic iodine compounds 
(Hepworth), T., 1244. 
action of, on nitric esters (Hepworth), 
T., 251. 

action of, on organic sulphur com¬ 
pounds (Hepworth and Clapham), 
T., 1188. 

Guanidine, preparation of (Davis), A., 
i, 321. 

conversion of, into cyanamide (Pelliz- 
zari), a., i, 403. 

salts, preparation of (Hofwimmer), 
A., i, 320. 

preparation of, and nitro- (Ewan 
and Young), A., i, 500. 
carbonate, use of, as a standard alkali 
(Dodd), A., ii, 409. 
dim alonato- diaquoferriate (Weinland 
and Sierp), A., i, 538. 

Guaranh, estimation of caffeine in 
(Uoabte), A., ii, 470. 

Gum, Karaya, viscosity of (Alexander), 
A., ii, 810. 

Guttameter, new (Eschbaum), A., ii, 
489. 

Gypsum, colloidal chemistry of (OsT- 
WALD and WoLSKi), A., ii, 47. 
reduction of (Riesenfeld, Feld, and 
Hesse), A., ii, 41. 
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H. 

Haematoporphyrin (Kustsr), A., i, 

200 . 

Heamooyanin and Schneider), 

A., i, 625 ; A., i, 626. 

properties of (Quagliariello), A., i, 
467. 

compound of nitric oxide with (Dh^R] 6 
and Schneider), A., i, 366. 

HaBmoglobin, physico-chemical proper* 
ties of (Camis), a., i, 821. 
influence of ions on (Straub and 
Meier), A., i, 72. 

adsorption of carbon dioxide by 
(Buckmaster), a., i, 632. 
reduced, absorption spectrum of 
(HAri), a., ii, 287. 
estimation of, in blood (Burker), A., 
ii, 720. 

Haemolysis, oligodynamic. See Oligo¬ 
dynamic haemolysis. 

Haemolytic activity, estimation of (Pon¬ 
der), A., i, 905. 

TIaliotis gigantea (ear-shell), proteins of 
the muscle of (Takahashi), A., i, 
832. 

Halogens, absorption of light by 
(Dobbie and Fox), A., ii, 666. 
and their compounds, molecular 
volumes of (Biltz), A., ii, 437. 
replacement of, in ring compounds 
(Rosenmund and Harms), A., i, 
103 ; (Rosenmund), A., i, 370. 
removal of, from organic compounds 
(Hedelius), a., ii, 182. 
action of, on tissues (Lo Monaco), 
A., i, 216. 

Halogenation (Datta and Bhoumik), 
A., i, 331. 

Halogen cyanides, reaction between 
sodium thiosulphate and (Kur- 
TENACKER ; Kurtenackeh and 
Fritscf), a., ii, 602. 

Halogen hydrides, ultra-red rotation 
spectra of (Kratzer), A., ii, 142. 
action of arylhydroxylamines with 
(Bamberger), A., i, 723. 

Halogen organic compounds, reduction 
of (Brand), A., i, 783, 785 ; (Brand 
and Kercher), A., i, 787. 

Harmaline (Kermack, Perkin, and 
Robinson), T., 1602. 

Harmine (Kermack, Perkin, and 
RoBiNflON), T., 1602. 

Heart, effect of sodium chloride solu¬ 
tions on alcoholic extracts of 
(Muller), A., i, 830. 
frog’s, effect of ' replacement of 
chlorides in Ringer’s solution on 
the (Finckh), a., i, 830. 


Heat, latent, of liquids (Hammiok), 
A., ii, 84. 

specifle (Padoa), A., ii, 15. 
at low temperatures (Gunther), A., 
ii, 16. 

and atomic structure (Skaupy), A., 
ii, 300. 

of gases (Herz), A., ii, 299, 678; 
(Lees), A., ii, 428 ; (Dixon, 
Campbell, and Parker), A., ii, 
621; (Thompson), A., ii, 679. 
of aqueous salt solutions (Jauch), 
A., ii, 376. 

of organic liquids (TRltHlN), A., ii, 
237. 

of saturated vapours (AriIis), A., ii, 
17. 

Heat of combustion in relation to 
constitution (Binder), A., ii, 435. 
of nitro-oompounds ((Earner and 
Abernethy), a., ii, 435. 

Heat of dissociation of metallic haloids 
(V. Weinberg), A., ii, 165. 

Heat of formation (Swientoslaw^ski), 
A., ii, 535. 

of nitro-compounds (Garner and 
Abernethy), A., ii, 435. 

Heat of fusion, latent, of liquefied in¬ 
active gases (Narbuit), A., ii, 164. 
Heat of hydration of ions (Born), A., ii, 
166. 

Heat of mixture (Cassel), A., ii, 166. 
Heat of sublimation of alkali haloids 
(Reis), A., ii, 166. 

Heat of vaporisation, latent (Ridsal), 
A., ii, 431; (Thompson), A., ii, 
679. 

and critical constants (Herz), A., ii, 
301. 

and surface tension (Herz), A., ii, 301. 
Heat value, calculation of, from con¬ 
stitution (Binder), A. , ii, 241. 
Heating coils, construction of (Sligh), 
A., ii, 299. 

Helium, structure of the atom of 
(Kemble), A.,ii, 478,632; (Lang¬ 
muir), A., ii, 689. 

chemistry and chief sources of 
(Rogers), A., ii, 697. 
synthetic, possible origin of (Lo 
SuRDO), A., ii, 831. 
spectrum of (Compton and Lilly), 
A., ii, 2. 

ultra-violet spectrum of (Fricke and 
Lyman), A., ii, 362. 
effect of an electric field on the spec¬ 
trum of (Yoshida), a., ii, 189. 
existence of nuclei of, in radioactive 
nuclei (Brosslera). A.,ii, 366. 
ionisation and radiation in, and the 
structure of its atoms (Horton and 
Davies), A., ii, 672. 
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Helium, resonance and ionisation poten¬ 
tials of (Fbanck and Kkipping), 
A., ii, 150. 

mobility of ions in (McLennan and 
Evans), A., ii, 478. 
new isotope of (Smekal), A., ii, 478. 
inflammability of mixtures of hydro¬ 
gen and (Ledig), A., ii, 111. 

Hemellithenol ethers. See Phenyl- 
3:4:5-trimethyl ethers. 

Hemicellulases in resting seeds (Eippel), 
A., i, 912. 

Hepta-aoetylmaltosido-f^Z-mandelic 
acid (Kareer, Baumoartbn, GOkth- 
ER, Harder, and Lang), A., i, 268. 

Heptadecacolophenio acid (Aschan), A., 
i, 513. 

Heptamethyl methylcellobioside (Ha¬ 
worth and Hirst), T., 199. 

Heptamethyl-jS-methylcelloside (K ar- 
RBR and Widmer), A., i, 311. 

Heptane, physical constants of (E. and 
R. Kremers), a., i, 705. 
melting point of (db Forcrand), A., 
ii, 85. 

1 :2-cyc2oHeptanediol8, preparation and 
derivatives of (Boeseken and Derx), 
A., 1, 663. 

c^c/oHeptenylacetone, and its semi- 
carbazone (Kon), T., 827. 

Heterocyclic compounds, preparation of 
carboxylic acids from (Uusbnmund 
and Struck), A., i, 176. 

Hexadecacolophenio acid, and its silver 
salt and acetyl derivative (Aschan), 
A., i, 512. 

A^e-Hezadiene-a^-dicarboxylio acid 

(Willstatteu and Bommjsk), A., i, 
123. 

Hexahydrocymene, l:2-^mmino-, and 
its hydrochloride (Wieland and 
Keindel), a., i, 554. 

Hexabydroferrocyanio acid, metallic 
salts (Luck), A., i, 232. 

2:4:6:2^*4":6"•Hexam6tboxydipheny^ 
nitric oxide (Meyer and Keppe), A., 
i, 237. 

jpyp"-HexamethyRWaminotripbenyl- 
arsine dihydroxide, and its derivatives 
(ZuCKEKKANi)D and SiNAi), A,, i, 902. 

Hexamethyldipyridyl, and its mono¬ 
hydrate (Meyer and Hofmann- 
Meyer), A., i, 739. 

Hexamethylenetetramine, conslitution 
of (Hahn and Walter), A., i, 651. 
action of hydrogen peroxide on (v. 
Girsewald and Siegens), A., i, 
316. 

preparation of derivatives of (Riedel, 
Akt.-Ges.), a., i, 14,774; (Riedel, 
Art.-Ges., and Boedecrer), A., i, 


Hezametbylenetetramine, compounds 
of, with metallic Salts and acids 
(RAy and Sarkar), T., 390. 
compounds of, with phenols (Harvey 
and Baekeland), A., i, 239. 
Hexametbyl methylcellobioside (Ha¬ 
worth and Hirst), T., 198. 
Hexametbyl methyloeUoside (Karrer 
and VVxdmer), A., i, 311. 
Hexamothylpentametbylenediammon- 
ium hydroxide (Ackeumann and 
Kutscher), a., i, 499. 
Hexametbyltritelluronium dioxide, 
diiodo- (Vernon), T., 689. 
Hexamminooobaltiferrocyanide (Eph¬ 
raim and Mosimann), A., ii, 340. 
cycldRmjiti phofochemioal reaction 
between bromine and (Noddack) 
A., ii, 568. 

I)reparation of ^rivatives of (Osier- 
bbrg and Kendall), A., i, 101. 
action of, on blood (Launoy and 
L6 yY“Bruhl), a., i, 204. 
mHexane, synthesis of (van Ris- 
seghem), a., i, 489. 
cycZoHexane-l-acetio-l-carbozylic acid, 
and its silver salt and derivatives 
(Norris ami Thorpe), T., 1206. 
cyc/oHexane.f;?>Vo-4-bromocyc7abexane- 
8:5-dione (Norris and Thorpe), T., 
1208. 

c2/c/^^Hexanesp^Vo-4:4-^?^bromoc2/c7o- 
hexane-3:5'dione (Norris and 
Thorpe), T., 1209. 

cyc/oHexanecarboxyl bromide and 
chloride, broino- (Fourneau, Mon- 
tagne, and Puval), A., i, 566. 
cyc^Hezanecarboxylamide, brom o- 

(Fourneau, Montagne, and Puyal), 
A., i, 566. 

cyc^oHexanecarboxyIcarbamide, broni o- 
(Fourneau, Montagne, and Puyal), 
A., i, 506. 

cyc^oHexanecarboxylic acid, derivatives 
of (Fourneau, Montagne, and 
Puyal), A., i, 566. 
cycZoHexane52?iro-4-cbloro-4-bromo- 
cycZohexane-3:5-dlone (Norris and 
Thorpe), T., 1210. 
cycloKezaaBS}nroA-ohloYOcycloliexa,iLe- 
3:5-dione (Norris and Thorpe), T., 
1209. 

cycloKexAnespiroAA-diohloTOcycldhidX' 
ane‘3:5-dione (Norris and Thorpe), 
T., 1209. 

cyc^oHexanesptVo-2:8-dicyanocycZoprop- 
ane'2-carboxylic acid, and its amide 
(Birch, Gough, and Kon), T., 1324. 
cyc?oHcxaneapiro-2:8-dicyanoryc/opro^- 
ane-2:3-dioarboxylio aeid, and its 
anhydride (Birch, Gough, and Kon), 
T., 1327. 
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c^cZoHezaiie«|)iro-2-oyanoc^e/opropaiie- 
2:d:3-triearboxylio aeid (biRCH, 
Gough, and Kon), T., 1328. 
c 2 /cZoHezaiLe-l:l‘diaoetio acid (lifoRRis 
and Thorpe), T., 1206. 
c 2 /c 2 oHexaxLe-l:l*dioarboxylio acid, ethyl 
ester (Dox and Yoder), A., i, 740. 
cy(;2oHexane-l:4-dioiie’2:8-dioarboxy lio 
aoid> methyl ester, and its derivatives 
(Hklfeeich), a., i, 185. 
cyc/oHexane^/>}roc?/cZ0bexane'3:5-dione, 
and its anilide (Norris and Thorpe), 
T., 1205. 

c^cZoH6xan6j;p2>o(^cZob6xan6*3:5-dione- 
2'earboxylio acid, ethyl ester (Norris 
and Thorpe), T. , 1204. 
eyeZoHexane-1:6•sJ9^>o•2-imilIO-4:6•di- 
ketobexahydropyrimidine (Dox and 
Young), A., i, 741. 
ci/cZoHexanespirocyc;opropane-2:3'di- 
carboxylic acid, and its nitrile (Birch, 
Gough, and Kon), T., 1325. 
c^c^oHezane<l:6-.^^iro>2:4:6‘triketoheza- 
bydropyrimidlne (Dox and Yoder), 
A., i, 740. 

c//c7oHezanol, formation of, from phenol 
(Vavon and Dbtrib), A., i, 505. 
c^c^oHezanol, 2-ainino-, and its salts 
(OsTEUBERG aud Kkndall), a., i, 101. 
cT/c/oHezanone-p-acetylaminopbenyl' 
hydrazone (Perkin and Plant), T., 
1833. 

c^c/oHezano2ie-2-cblorO'6-nitropbenyl- 
bydrazone (Perkin and Plant), T., 
1837. 

Hezapbenyldipbospbonium bromide 
(Steinko f and Buchheim), A., i, 
470. 

A^-eyc/oHezenones, polymerisation of 
(Ruzioka), a., i, 34. 

Hezoic acid [caproic acid), a-glucose ester 
(Hess, Messmer, and Kletzl), A., i, 
306. 

?i-Hexoio acid, d- and ^>a-amino-, ethyl 
esters, and their hydrochlorides 
(Marvel and Noyes), A., i, 16. 
6-amino-, and its benzoyl derivative, 
ethyl esters and lactams (Ruzicka, 
Seidel, and Hugoson), A., i, 591. 
isoHezoic acid, a-chloro-, ethyl ester 
(Kodama), a., i, 220. 
y-Hexolaotone (Windaus and Klan- 
hardt), a., i, 392. 

Hezosamic acids, optical rotation of 
(Levbnb), a., ii, 613. 
Hezoylcarbamide, a>bromo< (Tiffeneau 
and Ardely), A., i, 775. 

?t-H6Xoyl obloride, a-bromo- (Marvel 
and Noyes), A,, i, 16. 
R-Hezoylglycine, a-amino-, a-bromo-, 
and a-hydroxy-, and their derivatives 
Marvel and Noyes), A., i, 16. 


^-isoHexoylglyoyl-Meueine, a-bromo* 
(Abdbbhaldxn and Handovskt), 
A., i, 547. 

zsoHezyl aloobol, /S-amino-. See Z- 
Lenciiiol. 

fycZoHezylamine, 2-bromo-, 2-chloro-, 
and 2-chlorocyano-, and their salts 
and aoetyl derivatives (Ostebbbrg 
and Kendall), A., i, 101. 

cyc/oHezylaniline, salts of (Fouque), 
A., i. 555. 

5-cycZoHezyl-2:2-dietbylbydrindene 
(Fleischer and Siefert), A., i, 256. 

5-d;y^ZoHezyl-2:2-dietbyUndaiie-l:3- 
dione (Fleischer and Siefert), A., 
i, 254. 

cy£;/oHezyletbane-a/9-dioarbozylic acid, 
1-hydroxy-, derivatives of (Biroh, 
Gough, and Kon), T., 1326. 

cyeZoHezyletbaiie-a/3/3-trioarbozylio 
acid, 1 -hydroxy-, lactone and silver 
salt of (Birch, Gough, and Kon), 
T.. 1326. 

rycZoHezyletbylaniline (Fouque), A., i, 
556. 

jV^cycZoHezylmalonamic acid, 2-chloro- 
(OsTERBEKG and Kendall), A., i, 
101 . 

o-cycZoHczylpropane, i8/37-Znbromo- 
(Lespieau), a., i, 656. 

7-c3/cZoH6xyl-Aa.propene, i8-bromo- 
(Lespieau), a., i, 656. 

7-cycZ&Hezyl- Aa-propinene, and its silver 
derivative (Lespieau), A., i, 656. 

;3-cyc/oHezylstyrcnc (Reich, van 
W iJOK, and Waelle), A., i, 333. 

cyc/oHezylnretbane (Puyal and Mon- 
tagne), a., i, 108. 

Hipparic acid, formation and excretion 
of, in the huthan organism (Snap¬ 
per), A., i, 834. 

synthesis of, in the animal organism 
(Lewis), A., i, 382. 
glucose ester (Hess, Mess&ier, and 
Kletzl), A., i, 306. 
estimation of, in urine (Kingsbury 
and Swanson), A., ii, 662. 

Histamine. See 4-Ethylglyozaline, 
3-ainino-. 

Histidine, benzoyl derivatives (Gern- 
OROSs), A., i, 57. 

estimation of (Thrun and Trow¬ 
bridge), A., ii, 225. 

History of Chinese chemistiy (Wang), 
A., ii, 39. 

Hofmann reaction in relation to steric 
hindrance (Bunino), A., i, 520. 
application of, to substituted phthal- 
imides (Moore, Marback, and 
Proud), T., 1786. 

Homooampbolyl aloobol, a-amino-, and 
its salts (Palpray), A., i, 418. 
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Homocamphoric acid, ethyl ester, pre¬ 
paration and sodium condensation of 
(Buzioka and Kuhn), A., i, 36. 

Homoohemioal eompoundi (v. Wsi- 
MABN), A., ii, 87, 324. 

Homoeinoholeupone, and its salts 
(Koenigs and Ottmann), A., i, 696. 

Homologous series, variation of physical 
properties in (Cuy), A., ii, 428 ; 
(Tammann), a., ii, 429. 

Homomorpholine (v. Braun and 
Bbaunsdokf), a., i, 486. 

Homoniootinio acid, ethyl ester, and its 
derivatives (Babb and Jantzen), A., 
i, 438. 

m-Homophthalatodiethylenediamine- 
oobaltio salts (Duff), T., 1986. 

Homopinooamphorio acid, and its deriv¬ 
atives (Ruzicka and Tbebleb), A., i, 
87, 796. 

Homopiperonylethylaminomethanol 
(Bouenmund), A.,i, 687. 

Homopiperonylmethylaminomethanol 
(Bosenmund), a., i, 687. 

Homopiperonylphenyl-a-nimhthyl- 
methylarsonium salts (Burrows and 
Turner), T., 434. 

Horn*, composition of (Unna), A., i, 637. 
digestion of, with alkalis (Langeckeb),. 
A., i, 137. 

Horse. See Cahallus equus, 

Hugo Mtlller Lecture (Moore), T., 1555. 

Humic acid, preparation and fraction¬ 
ation of (Beokley), a., i, 227. 

Humic acids, structure of (Marcusson), 
A., ii, 590. 

synthesis of (Marcusson), A., i, 313; 
(Eller), A., i, 506. 

Humin, formation of, by protein hy^dro- 
lysis (Holm and Gobtner), A., i, 65. 

Humins, synthesis of (Marcusson), A., 
i, 813. 

Humus, formation of (Becklby), A., i, 
227. 

Humus acids (Od£n), A., i, 393. 

Hydantoin, 6*bromoamino-5*hydroxy- 
(Biltz and Bobl), A., i, 893. 
6-hydroxy- (Biltz and Kobel), A., i, 
816. 

^-thio-, and its salts and derivatives 
(Schmidt), A., i, 100. 

Hydantoins, preparation of (Chemischb 
Fabrik von F. Heyoen), A., i, 618, 
619. 

Hydrastinine, derivatives of (Rosen- 
mund), a., i, 687. 

Hydrates, existence of, in aqueous 
solutions (Smits, van der Lands, 
and Bouman), A., ii, 885. 
crystalline. See Crystal hydrates. 

Hydraiine, action of chloral hydrate 
with (Knoffbb), a., i, 168. 


Hydraiine, action of nitrous acid with 
(Olivebi-MandalA), a., ii, 694. 
action of nitriles with (MiiLLEB and 
Hsrrdegen), A., i, 741. 

Hydraiines, preparation of (Thompson), 
A., i, 133. 

optically active, preparation of (Glatt- 
FIELD and Milligan), A., i, 63. 

Hydrazines, amino- (Franzen and 
Sfeinpuhrer), a., i, 468. 

Hydrazinedicarbonamides containing 
sulphur, ring closure in (Arndt and 
Milde), a., i, 813. 

Hydrazinedithiooarbonamide, benzyl and 
methyl ethers, and their derivatives 
(Arndt and Milde), A., i, 813. 

Hydrazinedithiocarbophenylamide di¬ 
methyl ether (Arndt and Milde), 
A., i, 816. 

6-Hydrazinoaniline, 2:4-dmitro- (Bor- 
sche), a., i, 461. 

4-Hydrasinobenzoie acid, ethyl ester, 
and its hydrochloride (Thoms and 
Ritsert), a., i, 844. 

4-Hydrazinobenzoie acid, 3-nitro-, ethyl 
ester (Borsche), A., i, 461. 

4-Hydracinobenzonitrile, 3-nitro-, and 
its derivatives (Borsche), A., i, 
460. 

6-Hydrazinodimethylaniline, 2:4-di- 
nitro- (Borsche), A., i, 461. 

4- Hydrazino-8:5-dimeihylisoozaiole, and 
its nitrobenzylidene derivative (Mor¬ 
gan and Burgess), T., 1548. 

6-Hydrazinodiphenylainine, 2:4-dinitro- 
(Borsche), a., i, 461. 

5- Hydrazino-4'-hydroxyazobenzene, 2:4- 
dinitro- (Borsche), A., i, 463. 

Hydrazinomalonic acid, potassium salt 
(CuRTius and Sibber), A., i, 653. 

Hydrazinomethylmalonic acid, potass¬ 
ium salt (CuRTius and Sibber), A., i, 
653. 

5-Hydrazinophenol, 2:4-(finitro-, andito 
acetyl derivative (Borsche), A., i, 
462. 

5-Hydrazinophenylaoetio acid, 2-A-di- 
nitro-, ethyl ester (Borsche), A., i, 
462. 

5-Hydraiinophenylmalonio acid, 2:4-di- 
nitro-, ethyl ester (Borsche), A., i, 
462. 

Hydrazobenienc, 6-chloro-2:4-(f initro- 
(Giua), A., i, 651. 

Hydrazoic acid. See Azoimide. 

Hydraiones (Gerhardt), A., i, 746. 
constitution of (Staudinger and 
Hammet), a., i, 324. 

1-Hydraiotetrahydronaphthalcne 
(Tetralin G. m. b. H.), A., i, 406. 

m-p-Hydrazotoluenc, 4:6-dtnitro- (Giua 
and Angeletti), A., i, 667. 
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Hydrindene) and its derivatives (Bob- 
scHS and Pommeii)* A., i, 168. 

KydrindeneearboEylic acid, amino- 
phenylated, and its salts and deriv¬ 
atives (Chemische WebkeGrenzach, 
Akt.-Ges.), a., i, 28. 

Hydrindene-2-oarboxylio acid, 7'chloro- 
1-imino-, ethyl ester (Kenner and 
With am), T., 1469. 

Hydrindene-d’Carboxylio acid, anilide 
and nitrile (Borsciie and Pommeii), 
A., i, 169. 

Hydrindones, 5- and 7-cliloro-, and their 
derivatives (Kenner and Witham), 
T., 1459. 

5-HydriiLdyl anilinomethyl ketone 
(Borsohe and Pommer), A., i, 169. 

Hydriodio acid. See under Iodine. 

Hydrobensamide, catalytic reduction of 
(Mignonac), a., i, 129. 

Hydrobensoin transposition (Tiffeneau 
andOREKHOFF ; Billard), A., i, 565 ; 
(ORfeKHOFF and Tiffeneau), A., i, 
566. 

Hydrobromie acid. See under Bromine. 

Hydrocarbon, OioUie* its derivatives, 
from Andropogon Jwarancusa (Si- 
monsen), T., 1649. 

Ci 4 Hio» attempted synthesis of (R. and 
W. Meyer and Taeger), A., i, 20. 
C15H12, from pyrogenic distillation of 
l-phenylindene (Mayer, Sieglitz, 
and Ludwig), A., i, 555. 

CjfiHig, and its derivatives, from 
cadinene heated with sulphur 
(Ruzicka and Meyer), A., i, 673. 
C 20 H 20 , from distillation of potassium 
Ai-dihydronaphthoate with slaked 
lime (Straus and Lemmel), A., i, 
171. 

C5gH4o, from the action of light on 
aadd-tetraphenyl-Aa^y-butatriene 
(Brand), A., i, 784. 

Hydrocarbons, specific dispersion of 
(Darmois), a., ii, 1, 361. 
decomposition of, by canal rays 
(Kohlsohutter and Frumkin), 
A., i, 405. 

narcotic properties of(FuHNER), A., i, 
478. 

acetylenic, preparation of (Lespieau), 
A., 1, 656. 

preparation of sodium derivatives of 
(Picon), A., i, 646. 
aliphatic, oxidation of, by nitrogen 
peroxide (Granaoher), A., i, 2. 
aliphatic halogenated, catalytic de¬ 
composition of (Mailhs), a., i, 534. 
aromatic, refractive indices of (Eisen- 
lohr), a., ii, b. 

molecular refraction of (v. Steiger), 
A., ii. 478. 


Hydrocarbons, aromatic, oxidation of, 
under pressure (Schrader), A., 
i, 329. 

action of carbon monoxide and 
hydrochloric acid on, in presence 
of catalysts (Korczynski and 
MrozhSfski), a., i, 667. 
coupling of diazo-compounds with 
(Meyer and Tochtbrmann), A., 
i, 895. 

estimation of, in hydrocarbon 
mixtures(TiZARD and M arshall) , 
A., ii, 280. 

liydroaromatic polycyclic, preparation 
of (Tetralin G. m. b. H.), A., i, 
409. 

Hydrocarbostyril-S-carboxylic acid, 
resolution of, and its quinidine salt 
(Leuchs), a., i, 442. 

Hydrocellulose, differentiation of, from 
oxycellulose (Schwalbe and Becker), 
A., i, 308. 

Hydrocelluloses, constitution of (Ost 
and Bretschneider), A., i, 711. 
Hydrochloric acid. See under Chlorine. 
Hydrocuprean, and its salts (Giemba and 
Halberkann), A., i, 582. 
Hydrocupreene, and its dihydrochloride 
(Giemba and Halberkann), A., i, 
584. 

Hydrocupreine, amino- (Boeiiringer 
and Sohne), A., i, 515. 
Hydrocapreine-5-diazoanhydride, and 
its hydrochloride (Giemba and Halb¬ 
erkann), A., i, 582. 

Hydrocyanic acid- See under Cyanogen. 
Hydrocyauodi-m-tolylcarbondi-imide 
(Bonnkfoy and Martinet), A., i, 
194. 

Hydroelectric pile, theory of (Dj^combe), 
A., ii, 676. 

Hydrofluoric acid. See under Fluorine. 
Hydroflnosilioio acid. See under Fluor¬ 
ine. 

Hydrogen atoms, structure of (Loring), 
A., ii, 102. 

and the atomic ether (Zehnder), 
A., ii, 191. 

preparation * of, from water-gas 
(Claude), A., ii, 692. 
spectrum of (Gehrcke and Lau), A., 
ii, 565. 

positive ray spectrum of (Vegard ; 

Thomson), A., ii, 285. 
vacuum line spectra of (Wood), A., ii, 
665 ; (McLennan and Lowe ; 
Birge), a., ii, 666. 
ultra-violet dispersion of (Kirn), A., 
ii, 285. 

influence of an electric field on the 
spectrum of (Kramers; Yoshida), 
A., ii, 139. 
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Hydroffon, photochemical reaction of 
chlorine with (Balt and Barker), 
T., 653. 

radiation and ionisation potentials of 
(Compton and Olmstead), A., ii, 
368. 

ionisation and dissociation of (ERiio- 
er), a., ii, 236. 

overvoltage of (MacInnks), A., ii, 11. 
molecular heat of (MacDougall), A., 
ii, 238. 

isothermals of (Holborn), A., ii, 15. 
rectilinear diameter of (Mathias, 
CROMMSJiiN, and Onnes), A., ii, 
266. 

absorption of, by palladium (Firth), 
T., 1120; (Maxteb), T., 1280. 
atoms, liberation of, from elements 
by the action of o-particles (Ruth¬ 
erford and Chadwick), A., ii, 
671. 

influence of negative groups on the 
reactivity of (Gupta), T., 298. 
combustion of (v. Wartenberg and 
Sieg), a., ii, 108. 

explosion of air and (Bone and 
Haward), a., ii, 628. 
inflammability of mixtures of helium 
and (Ledig), A., ii, 111. 
inflammation point of mixtures of 
oxygen and (Fiesel), A., ii, 817. 
action of carbon monoxide and, with 
metallic oxides (Chaudron), A., 
ii, 684. 

Hydrogen alloys with palladium, con¬ 
ductivity of (Smith), A., ii, 423. 

Hydrogen arsenide. See Arsenic tri- 
hydride. 

bromide. See Hydrobromic acid under 
Bromine. 

chloride. See Hydrochloric acid under 
Chlorine. 

cyanide. See Hydrocyanic acid under 
Cyanogen. 

fluoride. See Hydrofluoric acid under 
Fluorine. 

haloids. See Halogen hydrides, 
iodide. See Hydriodic acid under 
Iodine. 

peroxide, pure, properties of (Maass 
and Hatcher ; Maass and Hsrz- 
berg), a. , ii, 106. 
decomposition of, by ultra-violet 
light (Kornfeld), a., ii, 670. 
partition of, between water and 
ether (de Kolossovsky), A., ii, 
440. 

catalytic decomposition of (WiE- 
land), a., i, 890; (Bohnson), 
A., ii, 250; (Rooasolano), A., 
ii, 251; (Phragm^n), A., ii, 
499. 


Hydrogen peroxide, velocity of de¬ 
composition of (Burki and 
Schaaf), a., ii, 889. 
by colloidal manganese dioxide 
(Lottermossr and Lehmann), 
A., ii, 688. 

decomposition of, by fat catalase 
(Nordefbldt), a., ii, 36. 
decomposition of, by organic com¬ 
pounds (Morgulis and Levine), 
A., i, 17. 

catalytic action of phosphates on 
oxidation of dextrose by (Witze- 
mann), a., i, 160. 
equilibrium of the reaction between 
iodine and (Abel), A., ii, 35,18p; 
(Brat), A., ii, 629. 
velocity of reaction of sodium iodido 
with (Bohnson), A., ii, 186. 
action of, on unsaturated compounds 
(WsiTZ and Scheffer), A., i, 868. 
reaction of vanadic acid with (Aug¬ 
er), A., ii, 457. 

detection and estimation of (Horst), 
A., ii, 461. 

estimation of (Hasselskog), A., ii, 
651. 

sulphide, simple Eipp's apparatus for 
generation of (Connell), A., ii, 
109. 

vapour pressure of (Cardoso), A., 
li, 327. 

viscosity and molecular dimensions of 
(Bankine and Smith), A., ii, 696. 
estimation of, in water (Chr]£tien 
and Yandenberghe), A.,ii,214. 

Hydrogen electrode. See Electrode. 

Hydrogen ions, determination of oon- 
cciitration of (Wells), A., ii, 55; 
(Michaelis and Gtsmant), A., ii, 
56 ; (van Alstine), A., ii, 214 ; 
(Felton), A., ii, 409 ; (Kolthoff), 
A., ii, 409, 515 ; (Monier- 

WiLLiAMS), A., ii, 650. 
mobility of (v. Hbvesv). A., ii, 296. 
negative, formation of (Klsmbnc), A., 
ii, 692. 

estimation of, colorimetrically 
(Evers), A., ii, 705. 

Hydrolysis of salts, theory of (Tian), 
A., ii, 489. 

relation of, to molecular weight de¬ 
terminations (Colin and Chaudun), 
A., ii, 255. 

Hydroqninan. See Methylhydro- 
cuprean. 

Hydroqninene, and its dihydrochloride 
(Gibmsa and Halberkann), A., i, 584. 

Hydroqninidine, t^ichloro- (Giemsa and 
BLalbbrkann), a., i, 584. 

Hydrosoopoline, liydroxy-, and its salts 
(Gadamer and Hammer), A., i, 590. 
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Eydroioli, dispersion of colloids in 
(Tian), a., ii, 489. 

Hydrosnlphamine derivatiyes (Binz and 
Holzaffel), a,, i, 80, 197. 

HydrosulpUtes. See Hyposulphites 
under Sulphur. 

Hydronraoil, preparation of (Johnson 
and Brown), A., i, 806. 

Hydrozodiethylenc^aminemtheninm 
salts, nitroso- (Werner and Smir¬ 
nov), A., i, 14. 

Hydroxy-aoids, distinction between, by 
means of their effect on the con¬ 
ductivity of boric acid (BOeseken), 
A., i, 848, 844. 

esters, condensation of ethyl sodio- 
cyanoacetate with (Inoold),T.,336. 

Hydrozyaldehydes, preparation of, and 
their derivatives (SooiiTfc Chimique 
DBS UsiNES DU RndNE), A., i, 420. 

7 -Hydrozyaldehydes (Helferich and 
Lecher), A., i, 421. 

Hydrozyaryl aldehydes, preparation of 
(Haakh), a., i, 729. 

Hydrozyoarbonyl compounds (Karker 
and Ferla), A., i, 341; (Earrer and 
Bosenfeld), a., i, 793. 

Hydroxyl, replacement of halogens by 
(Rosenmund and Harms), A., i, 103. 

Hydroxyl ions, mobility of (v. Hevesy), 
A., ii, 295. 

Hydroxylamine, structure and reactions 
of, and its derivatives (Michael), 
A., ii, 328. 

decomposition of, in presence of 
colloidal platinum (Findlay and 
Thomas), T., 170. 

Hydroxynitrilase, properties of 
(Krieble and Wieland), A., i, 283. 

Hygrine hydrazone (Hess and Anselm), 
A., 1, 882. 

Hygrine alkaloids (Hess and Anselm), 
A., i, 881. 

Hyosoines, physiological action of 
(Cushny), a., i, 289. 

Hyosoyamines, physiological action of 
(Cushny), A., i, 289. 

Hyperphosphatssmia (Feigl), A., i, 73. 

Hypnotics (Puyal and Montaone), A., 
i, 108 ; (Fourneau, Montagne, and 
Puyal), A., i, 666. 

H^phosphorous acid. See under 
Phosphorus. 

Hyposulphites. See under Sulphur. 

1 . 

loe, colour of (Tomkinson), A., ii, 896. 

Ignition of mixtures of gases (Morgan 
and Wheeler), T., 289. 
of mixtures of ethylene and air (Chap¬ 
man), T., 1677. 


/S-Iminazolylethyltrimethylammoninm 

hydroxide, and its aurichloride 
(Ackermann and Kutscher), A., i, 
499. 

iSjS'-Iminodipropionio acid, ethyl ester, 
and its benzoyl derivative (Ruzicka 
and Fornasir), A., i, 63. 
ludanediones. See Diketohydrindenes. 
Indazole, derivatives of (v. Auwers and 
Schaioh), a., i, 806. 

Indazole, 8-ch1oro-6-nitTO- (Kenner and 
Witham), T., 1057. 

Indazole-2-oarboxylic acid, esters of 
(v. Auwers and Schaich), A., i, 
808. 

Indene, action of sodammonium on 
(Lebbau and Picon), A., i, 660. 
Indican, detection of, in water (Jolles), 
A., ii, 69. 

Indicators, theory of (Wiegner), A., ii, 
387. 

new (Babe and Cabrera), A., ii, 66; 
(CsInyi), a., ii, 270 ; (Kinkbad), 
A., ii, 124. 

use of two, in acidimetry and alkali¬ 
metry (Lizius), a., ii, 660. 
Indigo-oarmine, use of, with methyl* 
orange as an indicator (Moerk), A., 
ii, 705. 

Indigoids, colour of (Martinet), A., i, 
278. 

Indigotin, preparation of (Phillips), 
A., i, 811. 

constitution of (Robinson), A., i, 
452; (Madrlung), A., i, 810. 
catalytic decolorisation of (Wieland), 
A., i, 889. 

estimation of (Thomson), A., ii, 471. 
Indigotin, hexahromo^, tetrahromodi- 
cliloro-, and tetrahvomodiiodio- 
(Janse), a., i, 453. 
i5oIndigotin-6: G'-disulphonic acid, 
sodium salt (Martinet and Dornier), 
A., i, 516. 

Indigotintetrasnlphonie acid, constitu¬ 
tion of (Grandmougin), a., i, 889. 
Indium acetylacetone (Morgan and 
Drew), T., 1062. 

Indole-2-carboxyaoetalylamide (Ker- 
MACK, Perkin, and Robinson), T., 
1626. 

Indole-2-oarboxy-a-(carbethoxy)ethyl’ 
amide (Kermaok, Perkin, and 
Robinson), T., 1628. 
Indole-2-earl>oz7lio acid, and its ^8- 
carbethoxy-a-methyl vinyl ester (Ker¬ 
maok, Perkin, and Robinson), T., 
1625. 

Indoles, autoxidation of (Oddo), A., i, 
127. ^ 

derivatives of (Albssandri and 
Passerini), a., i, 592. 
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IndoAMi detection of, colorimetrioally 
(db Fazi), a., ii, 367. 

Indophenol-i^-ozide, and its 0-benzoyl 
derivative (Meyer and Elbers), A.» 

i. 240. 

I(80'liidozyldi]iydro*aj3-naphtliafaran- 
2-ona, 4-bromo- (Fries and Frell- 
stedt), a., 1, 432. 

8(2']-Indoxyi-6-methyliiidole ( Bonne- 
FOT and Martinet), A., i, 195. 

Inflammability of gases (Terkes), A., 

ii, 99. 

Infnsoria, toxicity of acids to (Collett), 
A., i, 835. 

Inositol, oxidation of (Contardi), A., 

i, 94. 

hexaphosphate, synthesis of (Poster- 
nak), a., i, 225. 

r-lnoiitol in Gapsella bursa pastoris 
(Zechmeister and Sz^csi), A., i, 
158. 

Inositol-pbosphorio acid in plants 
(Anderson), A., i, 152. 

Interfaoial tension (Reynolds), T., 460, 
466. 

Intestines, small, hydrogen-ion concen¬ 
tration in the (McClendon), A., i, 
634. 

Intramolecular condensation (Cus-^ 
MANo), A., i, 132. 
influence of steric factors on (Kenner 
and WiTHAM), T., 1462, 

Inulin, and its triacetyl derivative 
(Pringsheim and Aronowsky), 
A., i, 545. 

absence of dextrose in products of 
hydrolysis of (Bourquelot and 
Bridel), a., i, 498. 
methylation of (Karrer and Lang), 
A., i, 312. 

ethyl ether (Lilienfeld), A., i, 650. 

Invertase, theory of the action of 
(Michablis), a., i, 468. 
extraction of (Willstatter and 
Raoke), a., i, 823. 

Iodic acid. See under Iodine. 

lodimetry (de Miranda and van 
Limburg), A., ii, 616. 

Iodine, spectra of (Kimura ; Making), 
A., ii, 142. 

band spectrum of (Steubing), A., ii, 
861, 667. 

fluorescence and absorption spectrum 
of the vapour of (Pringsheim), A., 

ii, 612. 

polarisation and fluorescence of the 
vapour of (Pringsheim), A., ii, 
287. 

fluorescence and ionisation of (Smyth 
and Compton), A., ii, 364. 
photochemistry of solutions of (Stobbe 
and Schmitt), A., ii, 76. 


Iodine, solubility of, in various solvents 
(Hildebrand and Jenks), A., ii, 
28. 

adsorption of, by carbon (Firth), A., 
ii, 382*. 

catalytic action of, in preparation of 
coumarin (Yanagisawa and Kon- 
d6), a., i, 682. 

equilibrium of the reaction between 
hydrogen peroxide and (Abel), 
A., ii, 85, 180; (Bray), A., ii, 
629. 

action of, on metals (Matignon), A., 
ii, 272. 

action of alkalis and, on nitrogen 
organic compounds (Robin), A., i, 
674. 

constitution of the compound of starch 
and (Lottermoser), A., i, 708. 
influence of, in sulphonation (Auger 
and Vary), A., i, 667. 
the system, tellurium and (Damiens), 
A., ii, 110, 267. 

preparation of trial yl and trialkyl 
derivatives of (Arreguine and 
GarcIa), a., i, 534. 

Iodine T^ionochloride (Fourneau and 
Donard), a., ii, 584. 

Hydriodic acid, estimation of, electro- 
metrically (Hkndrixson), A., ii, 
273. 

Iodides, estimation of, electrovolu- 
metrically (Kolthoff), A., ii, 
555. 

estimation of, volumetrically, with 
silver salts (Kolthoff), A., ii, 
517. 

estimation of, in presence of iodates 
(Thukinger), a., ii, 214. 

Iodic acid, reaction of oxalic acid 
with (Lemoine), a., ii, 100, 500, 

549. 

reaction between potassium iodide 
and (Dear), A., ii, 37. 
detection of, microchemically (Bol- 
land), a., ii, 67; (Denig^s), 
A., ii, 126. 

estimation of, electrometrically 
(Hendrixson), a., ii, 411. 

Iodine organic compounds, new type of 
(Collie and Reilly), T., 1550. 
action of Grignard reagents on (Hep- 
worth), T., 1244. 

Iodine estimation:— 
estimation of, volumetrically (Koh¬ 
ler), A., ii, 410. 
lodine-sUver cells. See Cells. 

Iodoform, action of Rontgen rays on 
chloroform solutions of (Baumbistbr 
and Glocker), A., ii, 367. 
lodoglobin (Strauss and Grutzner), 
A., i, 200. 
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losi, mobility of» in helium (MoLsknan 
aud Evans), A., ii, 478. 
heat of hydration of (Born), A., ii, 
166. 

diameter of, in non>aqueous solutions 
(Walden), A., ii, 171. 
exchange of energy in the change of 
atoms into (Audubert), A., ii, 297. 
antagonism of (Kochmann, Lucanus, 
and Multhaxtpt), A., i, 147 ; 
(Neuschloss), a., i, 148. 
migration of) in blood, in relation to 
the transport of carbon dioxide 
(Doist and Eaton), A., i, 763. 
electrolytic. See Electrolytic ions, 
univalent organic, mobility of (v. 
Hevesy), a., ii, 236. 

Ionisation, modified theory of (Ken¬ 
dall), A., ii, 491. 

distinction between radiation and 
(Compton and Olmstbad), A., ii, 
368. 

of gases (PiNKUs and DE Schultress), 
A., ii, 368 ; (Pinkus), A., ii, 369. 
by o-rays (Hess and Hornyak), A., 
ii, 292. 

of strong electrolytes (Harkins), A., 
ii, 160. 

of ternary electrolytes (Drxtoker), A., 
ii, 161. 

Ionisation potential (Compton and 
Olmstead ; Mohler aud Foote), 
A., ii, 368. 

of metals (Mohler, Foote, and 
Meggers), A., ii, 8. 

iso- and ;[/-Ionones, optical properties and 
constitution of (Knoeyenagel and 
Oelbermann), a., i, 866. 

Iridium, X-series spectrum of (Dau- 
villier), a., ii, 669. 

Iron, spectrum of (Gehrcke), A., ii, 612. 
ultra-violet spark spectrum of (Milli¬ 
kan), A., ii, 3 ; (L. and E. Bloch), 
A., ii, 286. 

vacuum spark spectrum of (Millikan, 
Bowen, and Sawyer), A., ii, 609, 
passivity of (de Bruyn), A., ii, 153. 
diffusion of carbon into (Runge), A., 
ii, 455. 

transformation of, at the Curie point 
(Dejean), a., ii, 573. 
valency scale of (Wohler and Balz), 
A., ii, 633. 

molten, solubility of graphite in (Ruer 
and Biren), A., ii, 198. 
rusting of, microscopy of (Acker- 
mann), a., ii, 511. 

corrosion and passivity of (Friend), 
T., 932. 

effect of copper on the velocity of 
solution of, in acids (Bell and 
Patrick), A., ii, 318. 


Iron, condition of, in nitric acid 
(Brown), A., ii, 676. 
and its oxides, equilibrium of, with 
carbon and its oxides (Falcke), A., 
ii, 611; (Matsubara), A., ii, 644. 
action of fused sodium hydroxide on 
(Wallace and Fleck), T., 1842. 
reduction of nitro-compounds with 
(PoMERANZ), A., i, 725. 
hydrogen ion concentration necessary 
for precipitation of (Patten and 
Mains), A., ii, 218. 
precipitation of tin by (Bouman), 
A., ii, 134. 

Iron alloys, solubility limits and eutectic 
points for (Daeves), A., ii, 464. 
estimation of total and graphitic car¬ 
bon ill (Wenger and Trampler), 
A., ii, 519. 

estimatidn of vanadium in (Rolla 
and Nttti), A., ii, 597. 
with carbon (Ruer), A., ii, 653. 

hitisation in (Honda and 
URAKAMi), A., ii, 699. 
with cerium (Clotofski), A., ii, 203. 
with chromium and nickel (Cheven- 
ard), A., ii, 336. 

with silicon (Murakami), A,, ii, 589. 

Iron compounds, distribution of, in 
plants (Maquenne and Oeui- 
ghelli), a., i, 759. 
in concretions in animal organs 
(Gonnermann), a., i, 79. 

Iron carbide, precipitation of, in steel 
(PoRTEViNand Chevenard), A., ii, 
510. 

nitrides, dissociation pressures of 
(Noyes and Smith), A., ii, 304. 
oxides, decomposition of (Leteur), 
A., ii, 218. 

action of carbon monoxide with 
(Chaudron), a., ii, 178. 
sodium pyrophosphate (Oliveri-Man- 
dala), a., ii, 838. 

ammonium alum, colour of (Bonnell 
and Perman), T., 1994. 
sulphide, reaction between carbon 
dioxide and (Goldschmidt), A., ii, 
663. 

Ferric salts, catalytic composition of 
hydrogen peroxide by (Bohnson), 
A., ii, 260. 

chloride, use of, in the preparation 
of phenolphthalein (Ward), T,, 
850. 

hydroxide, adsorption of thorium-X 
and -C7 by (Cranston and 
Burnett), T., 2036. 
separation of, from aluminium 
and chromium hydroxide8(MME. 
M. andM. Lemabchands), A., 
ii, 351. 
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Iron 

Ferric oxide, action of sodium sulphide 
on (Witt), A., ii, 408. 
anhydrous yellow (Yoe), A., ii, 
337. 

sulphate, reduction of acid solutions 
of, by magnesium and zinc (Sug- 
den), T., 283. 

Ferrous salts, catalytic oxidation of, 
in acid solution (Thomas and 
Williams), T., 749. 
theory of the oxidation of 
(Friend), T., 932. 
oxidation of, by potassium ferri- 
cyanide (Hannik), A., ii, 686. 
detection of (Balarbff), A., ii, 
712. 

hydroxide peroxide, chemical and 
physical properties of (Baudisch), 
A., ii, 337. 

ammonium sulphate, reaction be¬ 
tween silver nitrate and (Dhar, 
Datta, and Bhattacharya), A., 
ii, 36. 

Ferrates, electrolytic preparation of 
(GRUBEund Gmelin), A., ii, 49. 

Ferrites, electrolytic preparation of 
(Grubr and Gmelin), A., ii, 49. 

Iron organic compounds (Bennett and' 

Turner), A., i, 472. 

Iron, oast, estimation of manganese in 
(Graziani and Losana), A., ii, 
464. 

estimation of silicon in (GarcIa), A., 
ii, 348. 

estimation of sulphur i^, colorimetric- 
ally (Misson), a., ii, 656. 

Steel, influence of forging on the 
electrical resistance of (Dupuy), 
A., ii, 481. 

majinetic determinations of A points 
in (Ishiwara), A., ii, 643. 
corrosion of, by chlorine-treated 
water (Clark and Iseley), A., 
ii, 94. 

precipitation of ceroentite in 
(Sauvageot), a., ii, 658. 
premature precipitation of iron 
carbide in (Portevin and Che- 
venard), a., ii, 610. 
estimation of chromium in (Evans), 
A., ii, 279, 662. 

estimation of phosphorus in (Ari- 
ano), a., ii, 347; (Kinder), A., 
ii, 594. 

estimation of sulphur in, colori- 
metrically (Misson), A., ii, 666. 
estimation of titanium in (Dieck- 
mann), a., ii, 697. 
estimation of vanadium in (Bolla 
and Nuti), A., ii, 697. 

See also Cobalt steel and Nickel steel. 


Iron detection, estimation, and separa¬ 
tion;— 

detection of, hj dimethylglyoxime 
(Vaubsl), a., ii, 696. 
detection of, microchemically, with 
sodium salicylate (van Zijp), A., 
ii, 463. 

estimation of (Nakazono), A., ii, 696. 
estimation of, approximately (Curt- 
man and Hecht), A., ii, 622. 
estimation of, by cupferron (Lun- 
dell), a., ii, 414. 

estimation of, iodometrically (Kolt- 
hoff), a., ii, 713. 

estimation of, microchemically, in 
organic compounds (Nioloux and 
Welter), A., ii, 623. 
estimation oT, volumetrically 
(Msurice), a., ii, 218. 
estimation of,, volumetrically, by 
means of titsinous salts (Thornton 
and Chapman), A., ii, 279. 
estimation of, in alloys with aluminium 
(Hulot), a., ii, 666. 
estimation of, in plant products 
(Maquennb ; Mathieu), A., ii, 
561. 

estimation of, colorimetrically in sili¬ 
cates (Matbjka), a., ii, 668. 
estimation of, in wines (Mathieu), 
A., ii, 415 ; (Malvezin and Rivil- 
land), a., ii, 351. 

estimation of, and separation from 
manganese (Kollo), A., ii, 218. 
estimation of phosphorus in (Kinder), 
A., ii, 694. 

estimation of titanium in (Dieck- 
mann), a., ii, 697. 

Iron wire, passivity of (Lillie), A., ii, 
80, 152. 

Isatic acid, barium and copper salts 
(Martinet and Coisset), A., i, 517. 

Isatin, auditsisomeridesand derivatives 
(Hantzsch), a., i, 697, 698. 
constitution of salts of (Heller), A., 
i, 891. 

Isatins, synthesis of (Martinet and 
Coisset), A., i, 616. 

Isatin-l-oarbozylicacid, 6-chloro-, ethyl 
ester (Heller and Jacobsohn), A., i, 
440. 

Isatinsulphonic acids and their salts and 
derivatives (Martinet and Dornier), 
A., i. 273, 616. 

Isatobensophenoneketaiina (Ger- 
hardt), a., i, 747. 

Isatofluorenonoketaaine (Gerhabdt), 
A., i, 747. 

isolsatogenio acid, ethyl ester (Rugoli 
and Bolliger), A., i, 812. 

Isatogens, action of phenvlhydrazine os 
(Rugoli and Bolliger), A., i, 812. 
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isoliatogens, constitution of (Rugoli 
and Bolligsb), A., i, 811. 

Isatol) constitution of (Heller), A., i, 
891. 

lihiglasB as a protective colloid (Gut¬ 
sier and Beckmann), A., ii, 312. 
Isomerisgi in co-ordinated compounds 
(HtTJTG ; Rbihlen), a., ii, 193. 
and physiological action (Cushny), 
A., i, 289. 

IsomorphouB substances, formation and 
stability of (Brauns), A., ii, 387 ; 
(Mugge), a., ii, 576. 

Isoprene, preparation of, from light 
camphor oil (Nibhizawa), A., i, 
217. 

from turpentine (Mahood), A., i, 
116. 

Isotopes (van den Broek), A., ii, 295. 
classification of (Harkins), A., ii, 
445. 

number and classification of (Har¬ 
kins), A., ii, 690. 

with the same atomic weight (Meyer), 
A., ii, 78. 

infra-red spectra of (Loomis), A., ii, 
630. 

atomic volume of (Soddy), A., ii, 
698. 

calculation of possible (Kohlweiler), 
A., ii, 689. 

investigation of, by means of anode 
rays (Thomson), A., ii, 675. 
Isotopyand rotation spectra (Haas), A., 
ii, 286. 

m-Itaconatodiethylenediamineoobaltio 

hydrogen itaconate (Duff), T., 389. 


J. 

Jamesonite (Shannon), A., ii, 62. 
Juniperus oxycedrus, action of hydracids 
on essential oil of (Huekre), A., i, 
258. 

Juniperibs taadfolia, constituents of the 
oil of (Shinosaki), a., i, 351. 
Jurupaite (Eakle), A., ii, 702. 


X. 

Xafir, proteins extracted from (Dowell 
and Menaul), A., i, 644. 

Kaolinite (kaolin\ formation and con¬ 
stitution of (Bernaola), a., ii, 407. 

XataphoresiS) microscopical device for 
(V. Szent-GtOrgyi), a., ii, 14. 

Rations, catalysis by (Holmberg)^ A., 
ii, 819. 

Kawa resin (Bobsohb and Roth), A., i, 
862. 


Kawa-root, constituents of (Borsghb 
and Roth), A., i, 862. 

Kawaio aoid, and its sodium salt 
(Borsohe and Roth), A., i, 862. 

Xetazines, condensation of quinones 
with (Gerhardt), a., i, 746. 

Xetens (Staudinger, Rathsam, and 
Kjelsdero), a., i, 88; (Staudin- 
gbe, Klever, Bbrbza, and Corvi), 
A., i, 34. 

reactions of aliphatic diazo-compounds 
with (Staudinger and Rebbr), A., 
i, 245. 

Setimines (Moureu and Mignonac), 
A., i, 108. 

a-Xeto-aoids, effect of, on the conduc¬ 
tivity of boiic acid (Boesekbn and 
Felix), A., i, 844. 

Keto-anils (Knoevenagel and Jager), 
A., i, 786. 

a-Xetobutyrio acid, methylanilide 
(Adams, Bramlet, and Tendick), 
A., i, 6. 

i8-Xetobutyronitrile-a-ozamide, di- 
phenylhydrazone of (Benart and 
Schmidt), A., i, 777. 

7-Xeto-6:6*diethylpmaoenapthindane 
(Fleischer and Siefekt), A., i, 
255. 

Xetodihydroepicampholenio acid, hydr¬ 
oxy-, lactone (Perkin and Titley), 
T., 1106. 

3-Xeto-l :3*dihydroindazole, 5-amino-, 
and 5- and 7-nitro-, and their salts 
and derivatives (Kenner and Wit- 
ham), T., 1055. 

5-Xeto-4:5-dibtdroindolediazine(l:4) 
(Kermaok, Perkin, and Robinson), 
T., 1627. 

2-Xeto-l :2-dihydrothionaphthen. See 
8-Oxythionaphthen. 

2-Keto-l:5-dimethyl-l-d^ehloromethyl 
1:2-dihydrobenBene. See 1:5-Di- 
methyl-l-<fichloromethyl-A3:5-cyc?o- 
hexadien-2-one. 

a-Xeto*ry-fiiphenyI-A^-butcnoio acid, 
and j8-bromo-, and their ethyl esters 
(Staudinger and Reber), A., i, 
247. 

€-Xeto-a- 7 -diphenyl-€-m-liydrozy- 
pbenyl-Aay-pentadiene, a-hydroxy-, 
and its derivatives (Dilthby and 
Blobs), A., i, 190. 

e-Xeto-ay-diphenyl-e-m-methozy- 
phenyl-Aay-pentadiene, a-hydroxy-, 
and its derivatives (Dilthey and 
Blobs), A., i, 190. 

e-Xeto-aydiphenyl-e-j^-tolyl-Aay-pent- 
adiene, a-hydroxy-, and its salts 
(Dilthey, Bauriedel, Geissel- 
BREOHT, Seeger, and Winkler), A., 
i» 189. 
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2>K6to-5-etliox7-l:8*di]iy4rothionapli« 
then, 4-chloro->, and its deriyatives 
(V. Auwbrs and Thier), A., i, 121 . 
ac-l-Keto-8-ethyltetrahydronaplitliyl-8- 
aoetio acid, and its semicarbazone 
(Kon and Stevenson), T., 91* 
I'Xeto-S-hydrozybenaoylbenzoio acid, 
o-2:2:3:4:6:6-Aea;achloro- (Fries and 
Hartmann), A., i, 256* 
8-Ketomdolenixie>2-earbozylic aold, 
methyl ester, and its phenylhydrazone 
(Rugoli and Bolligrr), A., i, 812* 

6-Xeto-7 -methyl-4:5-dihydFoindolediaz- 
ine(l:4) (Kermaok, Perkin, and 
Robinson), T*, 1686. 

2-Xeto-l -m6thyl-2:3- dihydronorb arman 
(Kermaok, Perkin, and Robinson), 

, T., 1688. 

2-Xeto*5-methyldihydro1;hioi^ftp^then, 
preparation of, and its derivatives 
(v. Auwers and Thies), A., i, 120. 
2-Xeto-8-methyl-1:2-dihydrothlonaph- 
then, 6-bromo- (v. Auwbrs and 
Thies), A., i, 120. 

l-Xeto-3-methylootahydronaphthyl-8- 
aoetio acid, and its semicarbazone 
(Kon and Stevenson), T., 92. 
ac-f-Xeto-8-methyltetrahydronaphthyl- 
8-aoetio aold, and its semicarbazoob'^ 
(Kon and Stevenson), T., 90. 

Xetone C 7 Hj 40 ti and its oximes from 
oxidation of diamylene (Schindbl- 
meiser), a., i, 490. 

CgHisO, and its semicarbazpne, from 
distillation of load pinate (Ostling), 
A., i, 665. 

CjHj 40 , and its derivatives, from )8i3- 
diethylglutaric acid (Kon), T., 821. 
CgHjioO, from reduction of ketone 
C 8 H 14 O (Kon), T., 822. 

Xetones, chemical constitution and taste 
of (Furukawa), a., i, 637. 
derived from glutaric acids (Kon), 
T., 810. 

condensation of methylene dicyanide 
with (dsTLiNG), A., i, 821. 
aliphatic-aromatic unsaturated, 
phenylhydrazones of (v. Auwers 
and Lammerhiat), A., i, 464. 
unsaturated, reactivity of (Heilbron 
and Buck), T*, 1500, 1515. 
action of semicarbazide on (v. 
Auwers), A,, i, 466. 
a-unsaturated, crystalline-liquid pro¬ 
perties of (Yorlander), a., i, 867. 
Xetones, o-nitro-, derivatives of (Gab¬ 
riel and Gerhard), A., i, 687. 
thio-, action of aliphatic diazo-com- 
pounds on (Staudinger and Sieg- 
wart), a., i, 48. 

<ftthio-, preparation and properties of 
(Naik), T., 879, 1281* 


a-Xeto-A’O-nitro-p-methozyphenyl- 
butyric acid, ethyl ester (Kbrmack, 
Perkin, and Robinson), T., 1639. 

a-Xeto-iS‘ 0 -nitroph 6 nylbutyricacid,ethyl 
ester (Kermack, Perkin and Robin¬ 
son), T., 1634. ' 

7 -Xeto-octane-a 8 -diearbozylic acid, and 
its semicarbazone (Fujita), A., i, 792. 

6- Xeto-2-phenyl-4-bensoylpheDyldi- 
hydro-oxazole, and its derivatives 
(Minovici and Th&ringer), A., i, 
272. 

7 - Xeto- 7 -phenyl-n-bntaldehyde (Hel- 

FEiiiCH and Lecher), A., i, 421. 

a-Xeto- 7 -phenyl-a€-di-p-chlorophenyl- 
Aay-pentadiene, a-hydroxy-, and its 
zincichloride (Dilthky, Bauriedel, 
Giesselbrecht,'Seeger, and Wink¬ 
ler), A., i, 189. 

8- Xeto-2-phenyl-]^:3-dihydroindazole, 5- 
and 7 -nitro-, and their sodium salts 
(Kenner and Witham), T., 1056. 

€-Keto- 7 -phenyl-o«-di*^-tolyl-A»y-penta- 
diene, a-hydroxy-, and its salts 
(Dilthby, Bauriedel, Geissel- 
BRECHT, Seeger, and Winkler), A., 
i, 189. 

8-Xeto-2-phenylindoleninephenylhydra- 
zone, o-nitro- (Ruggli and Bolli- 
ger), a., i, 812. 

X-Xetosteario acid, and its derivatives 
(Thoms and Deckert), A., i, 219. 

2-Xeto-l :2:8:4-tetrahydroanthraquinone 
perUacloXoio- (Fries and Hartmann), 
A., i, 256. 

1-Xetotetrahydronaphthalene, and 2- 

bromo-, and their oximes (Straus, 
Rohrbacker, and Lemmel), A., i, 
172. 

4-Xeto-l-p-tolyl-l:4-dihydropjrridine- 
2 : 6 -dioarbozylio acid, and its ])henyl- 
hydrazone (Smirnov), A., i, 595. 

Xetotrioarbozylio acid, CtaHs 407 , from 
pyrocholoidanic acid and alkali 
hydroxide (Wieland), A., i, 113. 

Xetozidei, action of acetic acid and a 
mineral acid on (Weitz and Scheffer), 
A., i, 869. 

Xidneys, excretion by, in relation to 
acidic basic equilibrium (Hagayama), 
A., i, 205. 

Xieserite, reduction of, with carbon 
dioxide (Riesenfeld and Faber), 
A., ii, 40. 

XinetioB, application of statistical 
mechanics to (Tolman), A., ii, 99. 
chemical, study of (Eggert), A., ii, 
443. 

Xlaproth, Martin Hmry^ biography of 
(Meyer), A., ii, 195. 

Xokniagi, essential oil of (Shinosaki), 
A., i, 574. 
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Sola nut, estimation of caffeine in 
(Uoarte), A.,ii, 470. 

KmtooyanineB (Adams and Haller), 
A., i, 129. 

Kynurenio acid, constitution of, and its 
barium salt (Besthorn), A., i, 600. 


Labdanum oil, analytical characters of 
(Rourb-Bertrand Fils), A., i, 798. 

Laetaoidogen in muscle (Embden and 
Laquer ; Embden, Schmitz, and 
Mbincke), a., i, 628; (Embden, 
Grafe, and Schmitz; Wechsblmann ; 
Adler ; Adler and OtiNZBURG; 
Lydino ; Cohn ; Embden and Isaac ; 
Adler and Isaac ; Lawaczeck), 
A., i, 629. 

iMCtariuSf constituents of species of 
(Zbllner), a., i, 212. 

Lactarim vellermSf constituents of the 
latex of (Zellner), A., i, 212. 

Lactic acid, formation and accumulation 
of, in muscle (Meyerhof), A., i, 
76. 

r61e of, in muscle (Weber), A., i, 
636. 

benzyl ester (Shonlb and Row), A., i, 
341. 

detection of (Hartwio and Saar), 
A., ii, 856. 

detection of, in organic fluids (Pit* 
TARELLI), A., ii, 418. 
detection and separation of, by means 
of its ferric sodium salt (Hofmann), 
A., ii, 221. 

estimation of (Riesenfeld), A., ii, 68. 
estimation of, in blood (Harrop), 
A., ii, 716. 

d'Laotio acid {sarcolactic acid), formation 
of, in the animal organism (Tomita), 
A., i, 829, 830. 

Lactose {milk-sugar]^ solubility of (Gil- 
Lis), A., i, 11. 

hydrolysis of, by emulsin (Bbidel), 
A., i, 824. 

estimation of, volumetrically (Adri¬ 
ano), A., ii, 284. 

estimation of, in presence of other 
reducing sugars (Le Grand), A., ii, 
356, 661. 

Lttvoglucosan (Karrer), A., i, 707. 

LflBvnlic acid, detection and estimation 
of, in foods (Grunhitt), A., ii, 602. 

LasYulosan, and its derivatives (Pictet 
and Reilly), A., i, 644. 

LsBYulesc {d-fructo$€; fruit-sugar), 
optical rotation of mixtures of 
dextrose, sucrose and (Yosburgh), 
A., ii, 238. 


Leevulcie {dfructose ; fruit-sugar), 
fermentation of, by yeast juice or 
zymin (Harden and Henley), A., 
i, 480, 642. 

estimation of, in presence of dextrose 
(Murschhausbr), a., ii, 716. 
estimation of, in presence of other 
sugars (Bbhre), A., ii, 626. 

Leevulose-diphosphoric acid (Fakben- 
fabriken vorm. F. Bayer & Co.), 
A., i, 498. 

LsBvalose-phospboric acid, and its deriv¬ 
atives (Farbenfabriken vorm. F. 
Bayer & Co.), A., i, 498, 

Laminaria flexicaulis, mucilage of 
(Gruzewska), a., i, 704. 

Lamp, Harcourt pentane, atmospheric 
corrections for (Rosa, Crittenden, 
and Taylo]^), A., ii, 704. 

Landolt's reaction, kinetics of (Eggert 
and ScHARNOW), A., ii, 686, 691. 

Lanthanum, atomic weight of (Baxter, 
Tani, and Chapin), A., ii, 454. 

Lanthanum salts, effect of, on respir¬ 
ation (Brooks), A., i, 385. 

Laudanine, constitution of (Spath), 
A., i, 60. 

y-Laudanosinecarboxylio acid, eth^l 
ester (Gadamer and Knock), A., i, 
680. 

Laurel, cherry, hydrocyanic acid in 
leaves of (Rosenthaler), A., i, 484. 

Laurie acid, benzyl ester (Shonle and 
Row), a., i, 341. 

Laurotetanine, and its derivatives 
(Gorter), a., i, 587. 

Laurylcarbamide, a-bromo- (Tiffeneait 
and Ardkly), A., i, 776. 

Lazulite from Georgia (Watson), A., ii, 
701. 

Lead, spectra of (McLennan and 
Zumstein), a., ii, 474. 
corpuscular spectrum of (M. and L. 

DE Broglie), A., ii, 615. 
ultra-violet spark spectrum of (L, and 
E. Bloch), A., ii, 286. 
isotopes, spectra of (Merton), A., ii, 
611. 

atomic volume of (Soddy), A., ii, 
698. 

adsorption of, by filter paper 
(Kolthopf). a., ii, 276. 
adsoiption of isotopes of, by colloidal 
silver haloids (Fajans and v. 
Beckerath), a., ii, 386. 
equilibrium of copper, sulphur, and 
(Gdertler and Meissner), A., ii, 
402. 

action of water on (Thresh), A., ii, 
661. 

Lead alloys with bismuth and tin 
(WUESCHMIDT), A., ii, 646. 
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Ii»ad alloyi with potassium, electro¬ 
motive properties of (Kremann and 
Pbbssfreund), a., ii, 832. 
with thallium, electromotive properties 
of (Kbsmann and Lobingeb), A., 
ii, 157. 

with tin and with zinc, electrical 
resistance of (Eonno), A., ii, 425. 
with tungsten (Inottye), A., ii, 205. 

Lead oompoundi, photochemistry of 
(Renz), a., ii, 477. 

Lead salts, estimation of, volumetrically 
(Sasse), a., ii, 218. 

Lead ^perchlorate, use of solutions of, in 
place of Thoulet’s solution (Thiel 
and Stoll), A., ii, 17. 
basic perchlorates (Weinland), A., i, 
535. 

oxides, physical chemistry of (Qlas- 
stone), T., 1689, 1914. 

^peroxide, estimation of, iodometrically 
(Glasstone), T., 1997. 
sulphide, equilibrium of, with 
antimony sulphide (Iitsuea), A., 
ii, 206. 

Lead organic compounds:— 
di-, tri-, and tetraci/cfohexyls, and 
•their haloids (Kbause and Reis- 
SAUs), A., i, 826. 
with aniline (Manual), A., i, 410. 

Lead estimation:— 
estimation of, volumetrically, as 
chromate (Simmons, Gordon, and 
Boehmer), a., ii, 63 ; (Kolthoff), 
A., ii, 64. 

estimation of, in brass (Glaze), A., 
ii, 559. 

Leaves, respiration of, in scarcity of 
oxygen (Maquenne and De- 
moussy), a., i, 768. 
proteins from (Cuibnall and 
Schryver), a., i, 482. 
young, oxalic acid in (Bau), A., i, 
838. 

Lecithin (Levene and Rolf), A., i, 
382, 476. 

adsorption of dyes and salts by 
(Cbuickshank), a., ii, 89. 
liver, constituents of (Levene and 
Simms), A., i, 842. 
sols, ultrafiltration of (Bechhold and 
I^EUSOHLOSS), A., i, 705. 
estimation of (van deb Mabck), 
A., ii, 526. 

Lectures delivered before the Chemical 
Society (Robertson), T., 1; (Aston), 
T., 677 ; (Moobe), T., 1665. 

Lecture experiments, on kinetics of 
Landolt’s reactions (Eoqekt and 
Schabnow), a., ii, 691. 
on the nitrogen of blood (Huqounenq 
and Flobenoe), A., i, 682, 

cxx. ii 


Lecture experiments, to show the re¬ 
duction of oleic acid to stearic acid 
(Feuloen), a., ii, 448. 

Leeches, action of camphor on the plain 
muscle of (Joaohimogltj), A., i, 146. 

Leguminous plants. See Plants. * 

Lepetit-Bucherer reaction > (Fried- 
landeb), a., i, 443. 

Leptospermol (Penfold), A., i, 860. 

Leptospermum flavescenSi essential oil 
from the leaves of (Penfold), A., i, 
859. 

Leueacene (Dziewoi^sri, Podgorska, 
Lembebger, and Suszka), A., i, 105. 

Leucine-oholine^r^ratiou of, and its 
salts (P. and W. Karbek, Thomann, 
Hoblacheb, and Mader), A., i, 228. 

f-Leucinol, and its. derivatives (P. and 
W. Kabreb, Thomann, Hoblacheb, 
and Madeb), A., i, 229. 

Lencmol-choliney And its salts (P. and 
W. Kabreb, Tbomann, Hoblacheb, 
and Mader), A., i, 229. 

Leucites, analysis of (Tommasi), A., ii, 
132. 

Leucoturic acid, constitution and re¬ 
actions of (Biltz and Kobel), A., i, 
817. 

a-Leucylglycyl-Meuoine, and its chloro- 
acetyl derivative (Abdeuhalden and 
Handovsky), a., i, 547. 

Lichens, constituents of (Sonn), A., i, 
414; (Babgellini and Moncada), 
A., i, 866. 

Life, origin and continuance of, on the 
earth (Moobe), T. , 1555. 

Light, scattering of, in gases (Born and 
Gerlach), a., ii, 682. 
absorption of, by halogens (Dobbie 
and Fox), A., ii, 566. 
absorption of, by solutions (v. Hal- 
BAN and Geigel), A., ii, 145. 

Bohr’s theory of the emission of 
(Stark), A., ii, 282; (Sommeb- 
feld ; Ladenberg), A., ii, 567. 
depolarisation by (Baur), A., ii, 238. 
mechanism of the action of, on cells 
(Noaok), a., i, 910. 
action of, on chlorophyll (Osterhout), 
A., i, 263. 

effect of, on displacement reactions 
(Bavdisch), A., ii, 290. 
effect of, on complement action 
(Brooks), A., i, 143. 
ultra-violet, decomposition of hydro¬ 
gen peroxide by (Kobnfeld), A., 
li, 670. 

Lignin (Kabreb and Widmer), A., i, 
771; (v. Euler ; Melandeb ; Holm- 
berg), a., i, 849; (Holmbero and 
SjObebg ; Holmbero and Wintzell), 
A., i, 860. 


40 
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Lignin, preparation of, from straw 
(Pasohkb), a., i, 772. 
extraction of, from rye-straw (Bkok- 
HANN, Libsche, and Lehmann), 
A., i, 646. 

constitution of (Hintieka), A., i, 
772. 

constitution and sulphite treatment 
of (Fuchs), A., i, 809. 
oxalic acid from (Hkuser and Win- 
svold), a., i, 846. 

colour reactions of (Crocker), A., i, 
889 ; (Casfabis), A., ii, 664. 
estimation of, in cellulose (Heuser 
and Wenzel), A., ii, 716. 

Lignite, constituents of (OiusA and 
Galizzi), a., ii, 343. 

Lime. See Calcium oxide. 

Limonene nitrosochloride, preparation of 
(Rupb and Loffl), A., i, 258. 

Lvndera prsecox (aburachan), constituents 
of oil from (Shinosaki), A., i, 679. 

Linolenic acid and its salts (Coffey), 
T., 1306. 

oxidation of (Coffey), T., 1409. 

Linolio acid, constitution of (Taka- 
hashi), a,, i, 303. 

Linoxyn, spontaneous decomposition of 
(Fritz), A., i, 808. 

Linseed oil, composition of (Coffey), 
T., 1413. 

oxidation of (Coffey), T., 1152. 

Linolic acid, oxidation of (Coffey), T., 
1408. 

Lipase (Christman and Lewis), A., i, 
766. 

action of (Abderhalden), A., i, 68. 
serum, action of atoxyl on (RonA and 
Bach), A., i, 69. 

Lipochrome in blood serum (van den 
Beroh and Muller), A., i, 286. 

Lipoids in blood (Lemeland), A., i, 
633. 

action of bromides on (Opfenheimer), 
A., i, 288. 

Liquids, diffraction of Rontgen rays by 
(Debibrne), a., ii, 681. 
temperature coefficients of electrical 
double refraction in (Beroholm), 
A., ii, 668. 

of low conductivity, measurement of 
electrical osmosis in (Staszewsri), 
A., ii, 13. 

thermal expansion of (Herz), A., ii, 
874. 

surfiace energy, latent heat and com¬ 
pressibility of (Hammick), a., 
li, 84. 

electric heater for the evaporation of 
(Moser), A., ii,.15. 
interfacial and surface tensions of 
(Reynolds), T., 466. 


Liquids, ratio of the density of Tapours 
and (SwiENTOSLAwsKi), A, ii, 686. 
measurement of opacity of (Holeer), 
A., 1, 633. 

viscosity of (Kendall and Monroe), 
A., ii, 241; (VAN Aubel), A., ii, 
676. 

equation of state for (Jarvinen), A., 
ii, 876. 

polymerisation of (Fielding), A., ii, 
487. 

influence of curvature on the chemical 
action of (Luce), A., ii, 440. 
anisotropic, structure of (Grandjean), 
A., ii, 91; (van der Lingen), A., 
ii, 438. 

fluorescent. See Fluorescent liquids, 
mixed, rotation of (Deutschmann), 
A., ii, 146. 

vapour pressure of (Porter), A., ii, 
377. 

miscibility of (Fawsitt and 
Fischer), A., ii, 307. 
separation of, by distillation (Duf- 
ton), T., 1988 ; A., ii, 302. 
existence of compounds in (Joris- 
sen), a., ii, 886. 

non-associated, refraction of (Herz), 
A., ii, 529. 

organic, number of atoms and physical 
properties (Herz), A., ii, 484. 
specific heat of (Tr]6hin), A., ii, 237. 
surface properties of (Harkins and 
Cheng), A., ii, 242. 
molecular volume of (Wohlisch), 
A., ii, 536. 

Lithium, arc and spark spectra of 
(Seeliger and Thabr), A., ii, 566. 
electrical and thermal conductivities 
of (Meissner), A., ii, 151. 
ions, hydration of (BABOROVSKf and 
Han^kovA), a., ii, 573. 

Lithium chloride, equilibrium of, with 
potassium and sodium chlorides 
(Schaefer), A., ii, 96. 
chloride, hydroxide and nitrate, heats 
of dilution and specific heats of 
(Richards and Rowe), A., ii, 380. 
hydride, preparation and salt character 
of (Moers), a., ii, 200. 
specific heat of, at low temperatures 
(Gunther), A., ii, 16. 
selenodithionate(MoRGAN and Smiti^), 
T., 1067. 

silicate, equilibrium of, with calcium 
and zirconium silicates (Schwarz 
and Haaoke), A., ii, 462. 

Lithium organic compounds:— 
cyanides (Meyer), A., i, 601. 

Lithium detection t— 
detection of, in plant and animal 
organs (Keilholz), A., ii, 708. 
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Lithobilianio acid (Wielaxd and Wet¬ 
land), A., i, 178. 

Lithocholio acid (Wieland and Wet¬ 
land), A., i, 178. 

Liver, normal pigment of (Salkowski), 
A., i, 384. 

storage of glycogen in (Gruzbwska 
and FaurE-Fremibt), A., i, 699. 
action of diastases in, and formation 
of glycogen (Lanofbldt), A., i, 
473. 

formation of urea in (Fosse and 
Rouchelman), a., i, 382. 
blood of, uric acid in (Chauffard, 
Brodin, and Grigaut), A., i, 288. 
Lobelia inflaia^ alkaloids fiom (Boehr- 
INGBR & SOhnb), a., i, 267 ; (Wie¬ 
land), A., i, 802. 

Lobelidine, and its hydrochloride (Wie¬ 
land), A., i, 803. 

Lobeline, and its salts (Wieland), A., i, 
803. 

a-, i3- and 7 -Lobeline (Boeiiringer & 
Sohne), a., i, 267. 

Lobinol, and its derivatives (McNair), 
A., i, 387. 

Lotnrine (Spatii), A., i, 60. 

Lttodme (alfalfa)^ distribution of nitro¬ 
gen in the seed of (Miller), A., v 
486. 

proteins extracted from (Dowell and 
Menaul), a., i, 644. 
hmiola mtticolliSt production of light by 
(Kanda), a., i, 77. 

Luminescence (Tiedb and Busciier), 
A., ii, 74 ; (Tiede), A., ii, 75. 
of solid solutions (Schmidt), A., ii, 
567. 

phenomena of (Wintheb), A., ii, 671. 
Lungs, detection of sulphur in the 
epithelial tissue of (Faur^-Fremiet, 
Dragoiu, and de Streel), A., ii, 228. 
d Lupanine (Molander), A., i, 886. 
Lupines, estimation of alkaloids in 
(Mach and Lederle), A., ii, 718. 
Lythrum salicaria, constituents of (Car- 
RACiDO and Madinayeitia), A., i, 
704. 

Lyxuronic acid, and its derivatives 
(BergmannX A.,i, 542. 


XacMlene (Takagi), A., i, 732. 
Machilol, and dihydroxy-, and its deriv¬ 
atives (Takagi), A., i, 732. 

Uagenta solutions, regeneration of colour 
in decolorised (Gnezda), A., ii, 394. 
Magnesia. See Magnesium oxide. 
Magnesium, preparation of (Matignon), 
A., ii, 262. 


Magnesium, arc and spark spectra of 
(Sebliger and Thaer), A., ii, 566. 
band spectrum of (Gehrcke and 
Glaser), A., ii, 611. 
emission and appearance of rays in the 
spectrum of (db Gramont and 
Uemsalech), a., ii, 611. 
positive-ray analysis of (Dempster), 
A., ii, 402. 

velocity of reaction of, in aqueous 
solutions (Vyskooil), A., ii, 389. 
precipitation of, by addition of am¬ 
monium carbonate (Broeksmit), 
A., ii, 655. 

reduction of acid solutions of ferric 
sulphate by (Sugden), T., 233. 
action of, on ethyl chloroacetate in 
presence of eth 3 d acetate (Sommelei' 
and Hamel), A., i, 646. 
metabolism. See Metabolism. 

Magnesium alloys #ith mercury, electro¬ 
motive behaviour of (Smits and Beck), 
A., ii, 402. 

Magnesium salts, antagonism of calcium 
and (Kochmann*, Lucanhs, and 
Multhaupt), a., i, 147. 
theory of narcosis produced by 
(Wiechmann), a., i, 79. 

Magnesium carbonate, crystalline 
(Broeksmit), a., ii, 263. 
irU andpcr-thiocarbonates (Yeoman), 
T., 50. 

chloride, equilibrium of, with potass¬ 
ium and sodium chlorides (Scho- 
lich), a., ii, 98. 

equilibrium of sodium sulphate and 
(Takegami), a., ii, 30. 
oxide (magnesia)^ vapour pressure of 
(Ruff and Schmidt), A., ii, 486. 
crystal structure of (Wtckoff), 
A., ii, 262. 

change of, from the light to the 
dense form (Parravano and 
Mazzbtti), a., ii, 386. 
and potash, ratio of, in plants 
(Lagatu), a., i, 214. 
sulphate, hydrates of (Takegami), 
A., ii, 698. 

equilibrium of sodium chloride and 
(Takegami), A., ii, 30. 
ammonium sulphate, diffusion of solu¬ 
tions of (Porlezza), a., ii, 170. 

Magnesium organic compounds, action 
of, on arylsulphonio chlorides 
(Wedekind and Schenk), A., i, 
664. 

action of, with halogen derivatives of 
tertiary aromatic bismuthines 
(Challenger and Allpbess), T., 
913. 

alkyl haloids, constitution of (Meisen- 
heimer and Casper), A., i, 654. 
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Magneiinm organic oompoondii alkyl 
and aryl haloids, catalysis in the 
formation of (Hbpwobth), T., 1249. 
hydrogen haloids, preparation of (Hess 
and Rheinboldt), A., i, 777. 
methyl iodide, action of, on mercuric 
chloride and mercury aromatic 
ketones (Abelmai^n), A., i, 629. 
phenyl bromide, action of, with esters 
or anhydride of phthalic acid 
(Howell), A., i, 42. 
isopropyl bromide, action of /3y-di- 
bromopropylene on (Lespieau), A., 

i, 490. 

Kagnesium estimation 

estimation of, in saline solutions 
(Canals), A., ii, 349. 
estimation of, in serum (Kramer and 
Tisdall), a., ii, 696. 
estimation of, in urine, blood and 
fseces (Tisdall and Kramer), A., 

ii, 666. 

estimation of, in water (Winkler), 
A., ii, 413. 

Magnetic susceptibility, instrument for 
measuring (Wilson), A., ii, 81. 

Magnetisation coefficients of metallic 
chlorides and oxides (TnioDORiuks), 
A., ii, 16. 

Magnetism in relation to atomic structure 
(Oxley), A., ii, 82; (v. Atjwers), 
A., ii, 484. 

Magnetochemistry of inorganic sulphur 
compounds (Pascal), A., ii, 692. 

Mahua. See Bassia, 

Maiia cobs, preparation of acetone and 
ethyl alcohol from fermentation of 
(Peterson, Fred, and Vbrhulst), 
A., 1, 836. 

Malacbite from Chessy, zinc in (Per¬ 
rier), A., ii, 615. 

cis-Maleatodietbylenediamineoobaltic 
salts (Duff), T., 388. 

Malic acid, rotatory power of (de Mal* 
lemann), a., i, 7. 

effect of ammonium molybdate on the 
rotation of (Darmois), A., i, 639. 
salts, active and inactive, solubilities 
of (Duboux and Cuttat), A., i, 
763. 

Malonamic acid, ethyl ester, preparation 
of (Gupta), T., 803. 

Malonamide, moTiobromo- (Baokss, 
West, and Whiteley), T., 864. 

Malonanilide, dibromo- (Backes, West, 
and Whiteley), T., 376. 

Malon*p-bromoanilide. mono^ and di- 
bromo- (Backes, West, and White- 
ley), T., 378. 

MaloB-2:4-dibromoanilide, dibromo- 
(B ACRES, West, and Whiteley), T., 

874. 


Malon-2:4:6-^n‘bromoanilide, dibromo- 
(Backes, West, and Whiteley), T., 
376. 

Malonbromotoluidides, and their bromo- 
derivatives (Backes, West, and 
Whiteley), T., 376. 

Maloudibenzylamide, and mono- and dt- 
bromo- (Backes, Wesf, and White- 
ley, T., 370. 

Malondi-n- and -tso-bntylamides, and 
their bromo-derivatives (Backes, 
West, and Whiteley), T., 868. 

Malondiethylamide, mono- and di- 
bromo- (Backes, West, and White- 
ley), T., 366. 

Malondimethylamide, monobromo- 
(Backes, West, and Whiteley), T., 
366. 

Malondimethylaniline disulphide 

(Naik), T., 384. 

Malondi-n-propylamide, and mono- and 
di-bromo- (Backes, West, and 
Whiteley), T., 367. 

Malonic acid, formation of, during fer¬ 
mentation of sucrose (v. Lippmann), 
A., i, 86. 

action of, on substituted benzhydrols 
(Baillon), a., i, 249. 
conversion of, into glycine (CuRTius 
and Sieber), A., i, 663. 
ethyl ester, sodium derivative, con¬ 
densations of ajS-unsaturated esters 
with (Ingold and Powell),T.,1976. 

Malonic acid, halogen derivatives, melt¬ 
ing points of, and their quantitative 
reduction by hydriodic acid (Backes, 
West, and Whiteley), T., 369. 

Malononitrile, action of nitrous acid 
on (Diels and Borgwardt), A., i, 648. 

Malonphenylamide, and its bromo-de¬ 
rivatives (Backes, West, and White- 
ley), T., 372. 

Malon-p-toluidide, mmw- and di-bromo- 
(Backbs, West, and Whiteley), T., 
376. 

Malonyldiurethane, monobromo- 

(Backes, West, and Whiteley), T., 
371. 

Malt extract, emulsin and lipase in 
(van Laer), a., i, 488. 

Malts, estimation of the diastatic power 
of (Baker and Hulton), A., ii, 420. 

Maltase, estimation of, in yeast (Will* 
STATTER and Steibelt), a., ii, 72. 

Maltose, preparation of (Falch), A., i, 
161. 

hydrolysis and constitution of (Yama- 
zAKi and Yam AD a). A., i, 647. 
estimation of, in presence of other 
sugars (Legrand), A., ii, 356. 

Malus coriariust fat drops on the fruit of 
(Molisch), A.» i, 213. 
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Xandelio aeid, o-chloro- (Karber, 
BaVMQABTEN, Gt^NTHEB, HaBDER, 
and Lang), A., i, 262 , 
Xandelyl-i^-aminoasobenaene (Passer< 
iKi), A., i, 896. 

Xanganeie, arc spectra of (Kiess and 
Meggers), A., ii, 4; (Bbendel- 
WlRMINOHAUS), A., ii, 421. 
arc and furnace spectra of (King), A., 
ii, 612. 

valency scale of (W5 hleb and Balz), 
A., u, 638. 

equilibrium of copper, sulphur and 
(Guertleb and Meissner), A., ii, 
640. 

colloidal, presence and effect of, in 
caoutchouc (Bruni and Pelizzola), 
A., i, 798. 

absorption and elimination of, in the 
body (Reiman and Minot), A., i, 
146. 

Manganese compounds, tervalent (Met¬ 
er and Nerlich), A., ii, 509. 
presence of, in plants (Bertrand and 
Rosenblatt), A., i, 769. 

Manganese salts in leguminous plants 
(Jones and Bullis), A., i, 840. 
Manganese fluoride, chemistry and* 
crystallography of (Edminster and 
Cooper), A., ii, 115. 
dioxide, colloidal, preparation of 
(Cut), A., ii, 642. 
decomposition of hydrogen per¬ 
oxide by (Lottermoser and 
Lehmann), A., ii, 688. 
equilibiium between manganates, 
permanganates, and (Hurt), A., 
li, 246. 

su^hate, hydrates of (Larsen and 
Glenn), A., ii, 54. 
sulphide. See Alabandite. 

Manganous arsenate, gels of (Flade, 
ScHERFFiG, and Deiss), A., ii,510. 
chloride, equilibrium of ammonium 
chloride, water and (Clendin- 
NBN and Rivett), T., 1329, 
Manganates, equilibrium between 
manganese dioxide, permanganates 
and(RuBT), A., ii, 246. 
Permanganates, electrolytic prepara¬ 
tion of, from ferromanganese 
(Wilson, Horsoh, and Youtz), 
A., 11, 643. 

absorption spectra of (Moir), A., ii, 
670. 

equilibrium between manganese 
dioxide, manganates, and (Hurt), 
A., ii, 246. 

estimation of, volumetrically, in 
mixtures with dichromates and 
ohromic salts (ChatterJ i), A., ii, 


Manganese detection, estimation, and 
separation:— 

detection of (Maori), A., ii, 278 ; 

(Balabeff), A., ii, 712. 
detection of, microchemically, with 
sodium salicylate (van Zijp), A., ii, 

463. 

defection of, in presence of iron 
(Meunisr), A., ii, 351. 
detection of, in presence of phosphates 
(Sabalitscbka and Erdmann), A., 
ii, 134; (Sabalitsohka and Niese- 
mann), a., ii, 278. 
detection of, in plant and animal 
organs (Eeilholz), A., ii, 708. 
estimation of (Holluta and Obrist), 
A., 11, 522. 

estimation of, approximately (Curt- 
man and Hecht), A., ii, 522. 
estimation of, lodometrically (Kim¬ 
ball, Kramer, and Reid), A., ii, 

464. 

estimation of, in cast iron (Graziani 
and Losana), A., ii, 464. 
estimation of, and separation from 
iron (Kollo), A., ii, 218. 

Mannitol, influence of ammonium 
molybdate on the rotation of (Tan- 
ret), a., i, 544. 

ef'Mannonic acid, amides of (van 
Wijk), a., i, 319. 

a-(f-Mannosidase (H^risset), A., i, 523. 
Manures, artificial, mixed, estimation 
of dicyanodiamide in (Harger), 
A., ii, 224. 

estimation of dicyanodiamide and 
urea in (Johnson), A., ii, 605. 
estimation of ammoniacal nitrogen 
in (Froidbvaux and Vanden- 
berghe), a., ii, 462. 
estimation of potassium in (Ajon), 
a., ii, 61; (Christensen and 
Feilberg), a., ii, 711. 

Maple, globulin from the seeds of 
(Anderson and Kulp), A., i, 821. 
Margarite (Shannon), A., ii, 459. 
Marine animals. See Animals. 

Mass action, application of the law of, 
to strong electrolytes (Hughes), A., ii, 
573. 

Matridine» and its salts (KoNDd and 

SatC), a., i, 882. 

Matrine, and its salts (Kond 6 and 
Sat6), a., i, 882. 

Matrinic acid (KondO and SArd), A., i, 
882. 

Matter, unity of (de Marignac), A., ii, 

101 . 

Mechanics, statistical* and chemistry 
(Adams), A., ii, 628. 

Meconic acid, synthesis and constitution 
of (Thoms and Piktrulla), A., i, 264. 
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ICelamine derivativei (Pellizzari), A., 
i, 620. 

Melampyruniy glucosides in species of 
(Bbidsl and Braegks), A., i, 840. 

Melanin (Stoltzenbero and Stoltzen- 
berg-Bergius), a., i, 82. 
preparation and properties of (Sal- 
KOWSKi), A., i, 384. 
extraction of, from skin (Young), A., 
i, 467. 

Melanins (Akgeli and Pieroni), A., i, 
626. 

Melanoidin, formation of, by hydrolysis 
of proteins (v. Purth and Likren), 
A., i, 820. 

Melanterite group, minerals of the 
(Larsen and Glenn), A., ii, 64. 

Melanuria, effect of pyrrole in (Sac- 
CARDi), A., i, 766. 

Melene (Funckb), A., i, 633. 

Melihiose, occurrence of, in plants (v. 
Lippmann), a., i, 86. 

Melilite from inclusions in peperino 
(Millosevich), a., ii, 343. 

Mellitic acid, preparation of (Philippi 
and Rie), A., i, 729. 

Melting points, law of alter nance of (de 
Fororand), a., ii, 86. 
influence of surface tension on (Rie), 
A., ii, 164. 

Melting point determinations (Rassow), 
A., ii, 164; (Carpenter), A., ii, 
382. 

apparatus for (Friedrichs), A., ii, 
238. 

Menthane-6:8-diol, l:2'd^^chloro'. See 
Sobrerol bichloride. 

Menthone, electrolytic reduction of 
(Matsui and Shimizu), A., i, 186. 

Menthylrhamnosides, and their di> 
acetates (Fischer, Beromann, and 
Rare), A., i, 96. 

Mercaptans, catalytic preparation of 
(Kramer and Rkid), A,, i, 389. 

Mercury, physical properties of 
(Schulze), A., ii, 403. 
spectrum of (Seeliger), A., ii, 143. 
aosorption and emission spectra of 
(McLennan and Shaver), A., ii, 
668 . 

arc spectrum of (Dingle), A., ii, 

668 . 

arc and spark spectra of (Seeliger 
and Thaer), A., i, 666. 
band spectrum of (Child), A., ii, 8; 
(Gehrcke and Glaser), A., ii, 
611. 

X-spectrum of (MOller), A., ii, 669. 
series spectrum of (Land]£), A., ii, 
669. 

ultra-violet spark spectrum of (L. and 
£. Bloch), A., ii, 8. 


Merenry vapour, refractive index of 
(McLennan), A., ii, 666. 
absorption spectrum of (Tbrenin ; 
Metcalfe and Venkatesach ar), 
A., ii, 669. 

luminosity of (Ricker), A., ii, 
609. 

separation of isotopes of, by centri¬ 
fuging (Poole), A., ii, 403. 
surface tension of (Harkins and 
Grafton; Harkins and Ewing), 
A., ii, 87; (Palacios), A., ii, 304, 
critical constants of (van Laar), A., 
ii, 83; (Weber), A., ii, 699. 
critical temperature of (Meyer), A., 
ii, 288. 

adsorption of, in analysis (Koltiioff), 
A., ii, 277. 

purification of (Harries), A., ii, 552 ; 

(Harries and Evers), A., ii, 698. 
vapour, action of, on carbon tetra- 
haloids (Tammann), A., ii, 450. 
action of, on tribromophenol bromide 
(Hunter and Woollett), A., i, 
238. 

Mercury alloys (amalgams), liquid, 
transport numbers of (Skautv), 
A., ii, 298. 

use of, in volumetric analysis 
(Nakazono), a., ii, 596, 714. 
with ammonium, decomposition of, 
(Aronheim), a., ii, 296. 
with gold, structure of (Braley and 
Schneider), A., ii, 406. 
with magnesium, electromotive be¬ 
haviour of (Smits and Beck), A., ii, 
402. 

with thallium, thermodynamics of 
(Lewis and Randall), A., ii, 241. 
with tin, volume changes of (Roller), 
A., ii, 341. 

Mercury thallium haloids (Barlot and 
Pernot), a., ii, 662. 

Mercuric salts, estimation of, volu- 
metrically (Sasse), A., ii, 218. 
azide (Stettbacher), A., ii, 48. 
chloride, action of acetylene with 
(Jenkins), T., 747. 
action of hypophosphorous acid 
with (Mitchell), T., 1266. 
action of magnesium methyl 
iodide on (Abelmann), A., i, 
629. 

action of, on salvarsan and neo- 
salvarsan (Binz and Bauer), 
A., i, 629. 

toxicity of, and its solubility in 
alcohol (Laird), A., i, 291. 
analysis of (Kolthoff and 
KEiJztR), A., ii, 66. 
titration of potassium iodide with 
(Kolthoff), A., ii, 67. 
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ICeroury 

Mercnrio nitrate, use of, in catalytic 
nitration (Davis, Worrall, 
Drakb, Helmkamp, and Youno), 
A«, 1, 838* 

oxide, equilibrium of, with sulphur 
dioxide and ammonia (Ruff), 
Kr5hnbet, and Braun), A., ii, 
202 . 

Mercurous chloride {calomtl) electrode. 
See Electrode. 

Mercury organic compounds (Eharasch 
and Chalklby), A., i, 377. 

aromatic (Dimroth), A., i, 697. 

with antipyrine and pyramidone 
(Olivbui-Mandala), a., i, 378. 

with carbon monoxide and with ethyl¬ 
ene, constitution of (Manchot), 
A., i, 329. 

with aromatic ketones, nctioii of 
magnesium methyl iodide on 
(Abelmann), A., i, 629. 

complex, with phenols (Paolini), A., 
i, 902. 

with phenols, action of alkali haloids 
with (Whitmore and Middleton), 
A., i, 377. 

with phenylcarbinols (Hart and* 
Hirschfblder), a., i, 140. 

with thiophen (Stbinkopf), A., i, 
630. 

action of, with halogen derivatives of 
tertiary aromatic bismuthines 
(Challenger and Allpress), T., 
913. 

Mercury bismuthobromocyanide (Vour- 
NAZOs), A., i, 232. 

bisphenylacetates (Whitmore and 
Middleton), A., i, 378. 

?i-butyl derivatives (Tiffeneau), A., 
i, 656. 

5:6'-diwoamy 1 -2:2'* dithienyl (Stein- 
kopf). A., i, 632. 

6:5'-dibenzyl-2:2'-dithienyl (Stein- 
kopf), a. , i, 632. 

. di-n-butyl (Tiffeneau), A., i, 
655. 

dicyc/ohexyl (Tiffeneau and Gan- 
nag]£), a., i, 472. 

5; 5'-dimethyl*2:2'-dithienyl (Stbin¬ 
kopf), A., i, 631. 

di-4-methylcycZohexyl (Tiffeneau 
and GANNAofe), A., i, 472. 

5:5'-di-9i-propyl-2:2'-dithienyl (Stein- 
kopf), a., i, 632. 

cycZohexyl hydroxide, and its salts 
(Tiffeneau and GannagA), A., i, 
472. 

6 ;6'-iitiodo-2:2'-dithienyl (Stein- 
kopf), a., i, 631. 

mercapiides, chemistry of (Sachs), 
A., 1, 762, 


Mercury 4-methylcycZohaxyl hydroxide, 
and its salts (Tiffeneau and 
Gannao^), a., i, 472. 

3:5 ;3^5'-tetramethyl-2:2^-dithienyl 
(Stbinkopf), A., i, 631. 

2:5:2': 5'-tetraphenyl-8;3'-dithienyl 
(Stbinkopf), A., i, 632. 
Mercuriacetic acid, |7-toluidine com¬ 
pound (Vboohiotti), a., i, 902. 
6:6'-Merouri-bit-8-]iitro-4-hydroxy- 
phenylarsinic acid (Stieolitz, 
Kharasch, and Hanke), A.,i, 524. 
Mercnridiaoetic acid, 2:4-anisylene 
ester (Dimroth), A., i, 697. 
Mercurifluorescein, bromohydroxy-, 
chloro-, and hydroxy-derivatives 
(White), A., i,-71. 
Merouri-j3-naphthol,chloro-(PAOLiNi), 
A., i, 903. 

Mercuriphenolpithalein, hydroxy- 
(White), A., i, 71. 
Mercuriphenolsulphonphthalein, hydr¬ 
oxy-derivatives (White), A.,i, 71. 
Mercnrisalicylic acid, o- and ^-cyano-, 
preparation of (Riedel Akt.-Ges.), 
A., i, 825. 

** Mercurisaligenin,” and its triacetate 
(Hart and Hirschfblder), A., i, 
140. 

Mercurithymol, dichloro-, anddtiodo- 
(Paolini), A., i, 903. 
Mercurivanillin, chloro- (Paolini), 
A., i, 903. 

Mercury detection, estimation, and 
separation :— 

detection of (Artmann), A., ii, 350. 
estimation of, by electro-deposition 
(Bottger), a., ii, 65. 
estimation of, volumetrically (Low), 
A., ii, 134 ; (Biilmann and Thau- 
low), A., ii, 560. 

estimation of, in the brain (HtisGEN), 
A., i, 145. 

estimation of, in its ores (Heinzel- 
mann), a., ii, 521. 
estimation of, in organic compounds 
(Bauer), A., ii, 657. 
separation of, from other elements 
(STRECKBRand Conradt), a., ii, 64. 
separation of, from copper, electrolytic- 
ally (Bottger), A., ii, 351. 

Mercury cathode. See Cathode. 

Mercury pump. See Pump. 

Mesitol, preparation and oxidation of 
(Porter and Thurber), A., i, 506. 
ethyl ether. See Phenyl-2:4:6-tri- 
methyl ethyl ether. 

cis-Mesotartratodiethylenediamineco- 
baltic salts (Duff), T., 388. 

Mesothorium, isotopism of, with radium, 
and their separation from barium 
(Strong), A., ii, 294. 
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]C«lozailo aeldi ethyl eater, hydrazone, 
constitution of (Staudinoer and 
Hammet), a., i, 824. 

Xeiozanilide, c2ithio-, and its nitro- 
deriyative (Naik), T., 382. 

Mesozodibeniylamide, (2ithio- (Naik), 
T., 384. 

Mesozodtmethylainide, <2ithio- (Naik), 
T., 884. 

Mesozoiiionophenylamide,^tthio- (Naik), 
T., 1237. 

Kesozomono-|7-tolaidide, tfithio- (Naik), 
T., 1287. 

Meiozo-a- and -iS-naphthylamidea, di^ 
thio-, and their ia^ranitro-derivatives 
(Naik), T., 1236. 

Mesozo-o- and -jD-toluidides, dithio-, 
and their icirauitro-derivatives (Naik), 
T., 1235. 

Meiozo-o- and -j7-tolylamic aeids, dtthio-, 
ethyl esters (Naik), T., 1237. 

Metabolism, effect of water-soluble vi¬ 
tamins on (Karr), A., i, 76. 
of frogs’ larvae (Parnas and Kras- 
inska), a., i, 883. 
basal, influence of colloidal iron on 
(Lanqfeldt), a., i, 764. 
of women (Blunt and Dye), A., i, 
699. 

calcium (Wheeler), A., i, 474. 
carbohydrate (Stepp and Zumbusch), 
A., i, 381; (Staub), A,, i, 475. 
of muscle (Parnas), A., i, 831,832. 
magnesium (Schiff and Stransky), 
A., i, 381. 

of nitrobenzaldehydes and nitrophenyl- 
acetaldehyde(SHERWiN and Hynes), 
A., i, 764. 

nitrogen, of higher plants (Chibnall 
and Sohryver), A., i. 482. 
nucleic acid, signiflcance of protamines 
and histones (Clementi), A., i, 74. 
nuclein (Thannhauser and Sachs), 
A., i, 201; (Thannhauser and 
Ottbnstbin), a., i, 621, 626. 
protein (Karr and Tolstoi), A., i,475. 

Metallio alloys. See Alloys, 
carbonates (Leitmbisr), A., ii, 112. 
chlorides and oxides, coefficient of 
magnetisation of (TH]tODORiDi:s), 
A., ii, 15. 

haloids, heat of dissociation of (y. 

Weinberg), A., ii, 166. 
hydrides (Ephraim and Michel), A., 
ii, 688. 

oxides, action of light on, in solutions 
of silver salts (Tammann), A., ii, 
147. 

allotropy of (Veil), A., ii, 428. 
reactions of hydrogen and carbon 
monoxide on (Chaudron), A., ii, 

m 


Metallic oxides, catalytic action of, 
with allyl alcohol (Sabatier and 
Kubota), A., i, 645. 

particles, colour and Brownian move¬ 
ment of (Furth), a,, ii, 243. 

salts, specific refraction of, in dilute 
solutions (Ch^neveau), A., ii, 
421. 

photoelectric investigations with 
solutions of (Swbnbson), A., ii, 
483. 

electrical conductivil^ of mixtures 
of (Beneath and Tbsche), A., ii, 
162. 

ionic mobilities in solutions of, and 
the effect of viscosity on their 
conductivity (MacInnes), A., ii, 
619. 

specific heat of ^neous solutions of 
(Jauch), a., ii, 376. 
use of, as catalysts in organic reac¬ 
tions (Korozynski), a., ii, 445. 
double decomposition of (Lb Cha- 
tblier), a., ii, 248. 
action of organic colloids with 
(ScALA), A., i, 287. 
compounds of hexamethylene¬ 
tetramine with (RAy and Sar- 
kar), T., 390. 
complex (Thomas), T., 1140. 
molten, electrical conductivity of 
(Jaeger and Eapma),*! A., ii, 
159. 

sulphates, solubility of, in sulphuric 
acid (Kendall and Landon), A., 
ii, 45 ; (Kendall and Davidson), 
A., ii, 468. 

sulphides, colloidal, production of 
(V. Hahn), A., ii, 677. 
estimation of (Moser and Schatt- 
ner), a., ii, 558. 

Metallurgy of early China (Wang), A., 

ii, 39. 

Metals, arrangement of atoms in (Hull), 
A., ii, 38. 

spark spectra of, and their obliteration 
by gases (Gibson and Noyes), A., 
ii, 610. 

emissivity of (Henning), A., ii, 235. 

thermal and electrical conductivity of 
(Meissner), A., ii, 480. 

current produced by pressure on a 
soldered junction of (PolAnyi), A., 
ii, 872. 

electric potential of different parts of 
the same piece of (Kyropoulos), 
A., ii, 164. 

ionisation and resonance potentials of 
(Mohler, Foote, and Meggers), 
A., ii, 8. 

passivity and photo-electric sensitive^* 
ness of (Frbse)^ A., ii^ 669, 
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Ketali, anodic behayiour of, in acetone 
solutions (Sboboi and Marohetti), 
A., ii, 672. 

vapour pesBure and sublimation of 
(van Libmpt), a., ii, 166. 
determination of transition points of 
(Smits and Sfuyman), A., ii, 246, 
886 . 

solubility of, in acids containing 
formaldehyde (Griffin), A., ii, 116. 
solution of, in non-metallic solvents 
(Kraus), A., ii, 370. 
structure of, after electro-deposition 
(Hughes), A., ii, 677. 
crystallisation of, by electrical pre¬ 
cipitation (Aten and Boerlage), 
A., ii, 81. 

formation of crystals in (Carpenter 
and Elam), A., ii, 641. 
formation of twins during cold work¬ 
ing of (Vogel), A., ii, 547. 
recrystallisation of (Tammann), A., 
ii, 172, 202 ; (Masino), A., ii, 661. 
interpenetration of (Weiss and La- 
fitte), a., ii, 651. 

catalytic hydrogenation of organic 
compounds by (Kklber), A., ii, 
680. 

reduction by, in acid solutions (SuG- 
den), T., 233. 

displacement of, in salt solutions 
(karlot), a., ii, 247, 297. 
action of iodine on (Matignon), A., 
ii, 272. 

and their alloys, action of mercury 
fulminate on (Langhans), A., i, 
662. 

action of mixtures of sulphuric and 
nitric acids on (Pascal, Garnier, 
and Labourrasse), A., ii, 686. 
haemolysis by (HausmANN and Kerl), 
A., i, 143. 

active hydrogenating, preparation of 
(Brocket), A., ii, 100, 101. 
colloidal. See Colloidal metals, 
finely-divided, effect of temperature on 
(Wright and Smith), T., 1683. 
adsorption of gases by (Taylor and 
Burns), A., ii, 630. 
heated, action of sodium hydroxide 
with (Wallace and Fleck), T., 
1841. 

heavy, oligodynamic action of (AoAl), 
A., i, 147 ; (Falta and Riohter- 
Quittner), a., ii, 335. 
powdered, adsorption by (v, Euler 
and Hkdelius), A., ii, 490. 
estimation of, in alloys (Schmidt), 
A., ii, 695. 

of the ammonium sulphide group, 
separation of (Sabaljtschka), A., 
ii, 278, 


Metals, of the second group, separation 
of (Longinescu and Theodobbscu), 
A., ii, 413. 

Meteorites from South Africa, Ireland, 
and Alsace (Prior), A., ii, 407 ; 
(Fletcher and Prior), A., ii, 408, 

Methmmoglobin, mechanism of the 
formation of (Ellinger), A., i, 136. 
nitrite compound of (Hartridgb), 
A., i, 186. 

Methane, electrolytic formation of (MOl^ 
LBR and Rius y Mib6), A., i, 218. 
manufacture of (Farbwerke vorm. 
Meistbr, Lucius, & Bruning), A., 
i, 297. 

viscosity and molecular dimensions of 
(Rankins and Smith), A., ii, 696. 
ignition of mixtures of air and (Mor¬ 
gan and Wheeler), T., 241. 
synthesis of the polyacetic acids from 
(Ingold), T., 341; (Ingold and 
Powell), T., 1222, 1869 ; (Ingold 
and Perrbn), T., 1582, 1866. 
synthesis of alkylaryl derivatives of 
(Muller), A., i, 666. 

Methane, bromo- and chloro-^nnitro- 
(Schmidt, Schumacher, and 
Euhlmann), a., i, 646. 
bromo-, chloro-, and iodo-^nnitro- 
(Macbbth and Pratt), T., 854. 
chloro-derivatives, action of, on the 
frog’s heart (Kiesslino), A., i, 882. 
^richlorobromo-, photochemical re¬ 
action between chlorine and (Nod- 
dack), a., ii, 568 ; (v, Ranke), 
A., ii, 580. 

tetramXxo- (Schmidt and Schumach¬ 
er), A., i, 660. 

nitrohalogen-derivatives, toxic action 
of (Mayer, Plantefol, and 
ViAs), A.,i, 147. 

lability of the halogen atoms in 
(Macbeth and Pratt), T., 1356. 

Methanetriaoetio add, preparation of, 
and w-cyano-, ethyl ester (Ingold), 
T., 340, 862. 

esters, conditions of formation of 
(Ingold and Pbrren), T., 1866. 

Methozides, metallic, decomposition of, 
by heat (Durand), A., i, 492. 

iS-Methozyaoenaphthenequinone, and 
its quinoxaline derivative (Staudin* 
GBR, Goldstein, and Sohlenkbr), 
A., i, 434. 

Methozyallybensenes, hydroxy •( Mauth- 
ner), a., i, 726. 

l-Methoi^anthraqninone-2-carboi^Uo 
add (^KERT and Endler), A., i, 
871. 

jS'-Methoxyatropio acid, etbyl ester 
(WisLioBNus and v. SchbOtter), 
A., i, 672. 
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5- i^'MetlLOzybdnieneazodihydroqninine, 

' 5-amino- and 6-liydroxy- (Jacobs and 
Heidrlbergeb), a., 45. 

O'Methoxy-S-beiiceneasoquinoline, 5 - 

amino- and 5-hydroxy- (Jacobs and 
Heidelbebgeb), a., i, 45. 

2-Methoxybenzoio acid, 3-nitro- (Fish¬ 
man), A., i, 28. 

m-Metboxybenzoic acids, amino- (Feoe- 
LicHEii and Cohen), T., 1430. 

d-Methoxybenzophexione, preparation of 
(Montagnb), a., i, 348. 

2-Methoxybenzyl alcohol, 3-nitro- 

(Fishman), a., i, 23. 

d-Methoxybenzyl alcohol, 3-amino-, and 
8-cyano- (Fishman), A., i, 28. 

2- p-liethoxybenzylfluorene, 2:7-di‘ 

bromo- (Sieglitz), A., i, 111. 

d'-Hethoxybenzylideneoonmaranone, 

(v. Auwbrs and Anschutz), A., i, 
683. 

6- Methoxy-2-carboxyindole‘3-acetio 
acid (Kermack, Perkin, and Robin¬ 
son), T., 1641. 

j9-Methoxycinnamoylhydrindene 
(Borschb and Pommer), A., i, 169. 

5-Methoxydimethyl-4:6-dlhydrouric 
acids, 4-hydroxy- (Biltz and Max), 
A., i, 132; (Biltz and Bulow), A,, 
i, 609; (Biltz and Strufe), A., i, 613. 

5-Methoxy-l :3-dimethylhydaiitom 
(Biltz and Heidrtch), A., i, 817. 

5-Methozy-l:3-dimethylhydantoin-6- 
oarboxylamide (Biltz and Max), A., 
i, 618. 

5-Methoxy-l:3-dimethylhydantoin-6- 
oarboxylic acid, methyl ester (Biltz 
and BUlow), A., i, 609. 

Hethoxy-2:2-dimethylindane-l:3-di- 
ones, hydroxy- (Fleischer and 
Stemmer), a., i, 253. 

5- Methoxy-1:9-dimethyl-i^-urio acid 
(Biltz and Strtjfe), A., i, 612. 

cis-5-Methoxydiphenanthrapyridazine- 
4:6-dihydride, 4-hydroxy-, and its 
salts (ScHONBERG and Rosenthal), 
A., i, 810. 

4-Methoxy-3 ethoxybenzoio acid, and its 
ethyl ester (Spath), A., i, 51. 

3- Methoxy-4-ethozybenzonitrile, and 6- 
nitro- (Keffler), T., 1481. 

Hethoxyethylcarbonatobenzoio acids 

(Spath), A., i, 51. 

3-Methozy-6-ethylhezahydrophenan- 
thrylene oxide (Mannich and 
LOwbNheim), a., i, 125. 

6- Methoxy-l‘ethylhydantoin-5-carb- 
oxylio acid, methyl ester (Biltz, 
Marwitzky, and BLeyn), A., i, 608. 

^.(a-Methoxyethyl)-m- and -;j-nitro- 
anilines, A^-i8-^rfchloro- (Wheeler 
and Smith), A., i, 411. 


5-Methoxy-7-ethyl-i^-nric acid (Biltz, 
Marwitzky, and Hetn), A., i, 608. 

4^-Methozyflayone (v. Auwebs and 
AnschOtz), a., i, 683. 

a-Methoxyglntade acid, and its silver 
salt (Inoold), T., 320. 

Methoxy groups, estimation of, volu- 
metrically (Troeger and Tiebe), 
A., ii, 135. 

^nchloro-, properties and constitution 
of (Klino and Florentin), A., i, 
90. 

5-Methoxyhydantoin-6-carboxyethyl- 
amide (Biltz and Max), A., i, 617. 

5Methozyhydantoin-5‘Carbozymethyl- 
amide (Biltz and Max), A., i, 617. 

5- Methoxy-2-hydroxybenzoic acid 

tetra-acetylglucose ester (Karrer, 
Baumgaiitbn, Gunther, Harder, 
and Lang), A., i, 262. 

2-Methoxy-5'hydroxymethylbenzene- 
diazonium chloride (Fishman), A., i, 
23. 

Methoxy-7-hydroxy-2-methylquinoline- 
jS-carboxylic acid (Froelicher and 
Cohen), T., 1431. 

4'Methoxy-6'hydroxyphenyl 4^-meth- 
oxystyryl ketone, 3-nitro- (Sonn), A., 
i, 280. 

7-Methoxyindirubin, 4-chloro- (Mar¬ 
tinet and CoissEr), A., i, 517. 

6- Hethoxyindole and its 2-caTboxylic 
acid (Kermack, Perkin, and Robin¬ 
son), T., 1632. 

6- ]l([ethoxyindole'2-oarboxyacetalyl- 
amide (Kermack, Perkin, and 
Robinson), T., 1633. 

7- Methoxyisatin, 4-chloro-, and its 
derivatives (Martinet and Coisset), 
A., i, 516. 

11 -Methoxy-5 -keto-4:5 -dihy droindole- 
diazine (1:4) (Kermack, Perkin, 
and Robinson), T., 1633. 

a-Methoxy-3-methylaminophenylprop- 
ane, and its aurichloride (Spath and 
Gohring), a., i, 47. 

2-Methoxy-5-methylbenzil, and its 3- 
oxime (v. Atjwers), A., i, 119. 

2-Methoxy-3-methylbenzophenone 6- 
carboxylic acid, 4'-hydroxy-, and its 
silver salt (SiMONSEN and Rau), T., 
1346. 

2-Metboxy-6-metbyldeoxybenzoin. See 

4-Methoxy-m-tolyl benzyl ketone. 

4'-Methoxy-2-methyldopsenol, 5-hydr¬ 
oxy- (Karrer, RUdlinger, Glatt- 
FELDER, and Waitz), a., i, 800. 

4'-Metboxy•2-methyldepsenone, 5 -hydr- 
oxy- (Karrer, ROdlingbr, Glatt- 
FBLDER, and Waitz), A., i, 800. 

5-Methoxy-l-inethyl-9-ethyl-^-nrio acid 
(Biltz and Strufe), A., i, 613. 
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4 '-Methoz 7 * 6 ‘inetli 7 lflavanon 6 (v. 

Auwbrs and Anschutz), A., i, 682. 

4^Met]ioz7>6-meth7lfla7one> and 3- 
bromo- (v. Auwers and Anschutz), 
A., i, 682. 

7(6 )-Methox 7 - 6 ( 7 )-meth 7 lflavone 

(Buhemann), a., i, 430. 

5 1 [ 6 tlioz 7 * 8 -meth 7 lh 7 dantoin, and its 
barium salt (Biltz and Kobel), A., i, 
816. 

5 - Methoz7-l-m6th7lli7dantoin-5-carb- 
0 Z 7 etli 7 laxnide (Biltz and Max), A., 

. i, 618. 

5>M6thoz7m6th7lh7dantom-5-carboz7l- 
amides (Biltz and Krzikalla), A., i, 
616 ; (Biltz and Max), A., i, 618. 

6 - Metboz7-l-metb7lh7dantoin>6'Oarb* 
oz 7 lio acid, methyl ester (Biltz, 
Marwitzky, and Hbyn), A., i, 606. 

5 - Metboz 7 ‘l-metb 7 ll^dantoin- 5 -carb- 
0 Z 7 metb 7 lamid 6 (Biltz and Max), 
A., i, 618. 

6 'Methoz 7 < 8 -metli 7 lindole. See 6- 

Methoxyscatole. 

l-Metboz 7 - 2 ‘metb 7 lpbenantbraphen- 
azine (Simonskn and Rau), T., 1343. 

3 Methoz 7 - 4 *metb 7 l' 0 -pbthalio acid, 
and its salts and derivatives (SiMOKSE^ 
and Rau), T., 1344. 

3 -Metboz 7 > 4 >metb 7 l-a-quinolo]ie ( Ker- 
MACK, Perkin, and Robinson), T., 
1634. 

6- Metboxy-7-metbyl-if^-uric acid (Biltz, 
Marwitzky, and Heyn), A., i, 607. 

7- Methoz7-j8-napbthafarandione 
(Staudinger, Sculenker, and Gold¬ 
stein), A., i, 433. 

8 - Methoz 7 naphtbalene, l-hydroxy- 

(Staudinger, Schlenker, and Gold¬ 
stein), A., i, 433. 

1- Hetboz 7 - 2 -napbthoio acid, ethyl ester 
(v. Auwers and Fruhling), A., ii, 
232. 

3 -Methoz 7 - 2 ‘napbtboio acid, and its 
silver salt and ethyl ester (v. Auwers 
and Fruhling), A., ii, 232. 

(>* 4 -Hethoz 7 napbtho 7 lb 6 nzoic acid, and 
its salts (Scholl, Seer, and Zinke), 
A., i, 678. 

d-Metbozy-a-naphtbyl metbyl ketone, 
and its oxime and picrate (Schneider 
and Kunau), A., i, 879. 

7-Metbozypbenozazone, and its deriva¬ 
tives (Meyer and Elbers), A., i,241. 

l[etboz5rpbenylallylether8(MAUTHNEB), 
A., i, 726. 

2- Metbozypbeny;lacetaldebyde,6-bromo-, 
and its semicarbazone (Read and 
Andrews), T. ,1785. 

i^’Metbozypbenylaoetio acid, o-nitro- 
(Kermaok, Perkin, and Robinson), 
T., 1681. 


a-j?-Metbozypbenyletbylamine, deriv¬ 
atives of, with aldehydes (Betti and 
Capacci6li), a., i, 107. 

m-Metbozypbenylbydrazine (Kermack, 
Perkin, and Robinson), T., 1640. 

jS-p-Metbozypbenyl-jS-o-napbthylwo- 
suooinio acid, and its metallic salts 
(Baillon), a., i, 250. 

17- Metboxypbenyl d-nitrostyryl ketone 
(Kaupfmann), a., i, 423. 

a-Metbozypbenylpropane, /3-bromo- 
(Spath and Gohring), A., i, 47. 

2-Metbozy«j3‘pbenylpropionlo acid, a-5* 
fiibromo-jS-hydroxy-, and its brucine 
salt (Read and Andrews), T., 1783. 

p-Metboxypbenylpyruvic acid, o-nitro- 
(Kermack, Perkin, and Robinson), 
T., 1630. 

5Metbozy-2-pbenyltetrabydrofaran 
(Helferioh ai^ Lecher), A., i, 
421. 

jS-jD-Metboxypbenyl-jS-o- and -;?-tolyl- 
propionio acids, and their metallic 
salts (Baillon), A., i, 249. 

18- 2?-Methozyphenyl*3-o- and -|?-tolylwo- 
succinic acids, and their metallic salts 
(Baillon), A., i, 249. 

5- Methozypbenyl-j9-tolyl8ulpbone, 2- 

amino-, and its derivatives (Halbeb- 
kann), a,, i, 661. 

a-Methozypropane, ajS-t^ibromo- (Spath 
and Gohring), A., i, 47. 

Metbozyc2^c2opropane-l:2*dicarbozylio 
acid, and its silver salt (Ingold), T., 
327. 

4-Metbozyqninoline‘2-carbozylic acid, 
and its salts (Besthorn), A., i, 600. 

4-Methozy>6-qninolyl 3-methylbromo- 
aminobntyl ketone dihydrobromide 
(Ruzicka and Seidel), A., i, 586. 

6- Metboz7'4-qninolylmetbyloarbinol 
(Vereinigtb Chininfabbiken Zim¬ 
mer & Co.), a., i, 855. 

6'Metbozy' 4-quinolyl 3-iV^-methy 1-2- 

piperidonyl ketone, and its salts 
(Ruzicka and Seidel), A., i, 686. 

6>Metbozyscatole (Kermaok, Perkin, 
and Robinson), T., 1640. 

6’Metbozysoatole-2-oarbozylic acid, and 
its ethyl ester (Kermack, Perkin, 
and Robinson), T., 1639. 

iS-Metbozystilbene, a-nitro- (Wieland, 
Blumich, and Wagner), A., i, 554. 

o-Metbozystyryl methyl ketone, and its 
oxime (Heilbbon and Buck), T., 
1609. 

m-Metboxystyxylquinoline, 2-i7-hydr- 
oxy-, derivatives of (Werner), A., i, 
55, 443. 

a-Metbozy-ac-tetrabydronapbtbalene, 
/3-bromo- (v. Braun and Kirsch- 
baum), a., i, 408. 
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1- Methoxytetrahydroni^l^tlialene, 2- 

bromo- (Stbaus, Rohbbagkeii, and 
Lemmel), a., i, 171. 

4f.M6tliox7’2'-j9-tolnene8ulphonylbenz- 
eneaEO-2:4<fi^ih3rdroxybenzene (Hal< 
berkann), a., i, 661. 

4 '-Metboxy-2'-j7-toluexieBnlpboxLylbenz- 
eneazo-zS-naphtbol (Halberkakk), 
A.,i, 661. 

4'-Methoxy-2'*^-tolaeneBiilpbonylbenz- 
eneazo-m-phenylenediammine hydro¬ 
chloride (Halbrbkann), a., i, 661. 

2- lIetlioxy<: 2 ’-toluio aeid^ S-amino-^ 3- 
nitro-, and 3-cyano-, and their salts 
and derivatives (Simoxsek and Kau), 
T., 1342. 

S-Methoxy-p-tolnidine, 3-nitro-, and its 
acetyl derivative (Simonsen and Raxt), 
T.,1342. 

d-Methoxv-m-tolyl benzyl ketone, and 
its derivatives (v. Auwbrs), A., i, 
119. 

4- Metboxy-o-tolyl methyl ketone, 5- 
hydroxy-, and its derivatives (Fae- 
OHER and Pebkin), T., 1732. 

;3-6-Methoxy-m-tolyioxyoinnamlo acid, 
and its ethyl ester (Ruhemank), A.,i, 
430. 

i7-Methoxy<o-tolyl propenyl ketone somi- 
carbazidesemicarbazone (v. Auwebs), 
A., i, 466. 

5- Methoxy-l:8:9-trimethyl-4:6’di- 
hjdrouricacid, 4-hydroxy- (Biltz and 
Max), a., i, 132; (Biltz andS tbttfe), 
A., i, 614. 

5-Methoxytrimethyl-i|/-nrio acids (Biltz 
and Zellner), A., i, 611; (Biltz and 
Stbttfe), A., i, 614. 

8 >llethoxy*l:3:9-trimethyh5oxantliine 
(Biltz and Stbufe), A., i, 614. 

8 -Methoxy-6-yinylhexahydrophenan- 
thrylene oxide (Mannigh and Lowen- 
HEIM), A., i, 124. 

Methyl alcohol, purification of (Lanzen- 
BERG and Duclaux), A., i, 298. 
electrolytic oxidation of (Muller and 
Rius Y Mir6), a., i, 218. 
detection of, in spirits (Rabe ; Maue), 
A., ii, 220, 281 ; (Hahn), A. , ii, 281. 
detection and estimation of, in presence 
of ethyl alcohol (Chapin), A., ii, 
598. 

Methyl bromide, preparation of 
(Sghroeter), a., i, 217; (Stein- 
KOPF and Sghwbn), A., i, 841. 
carbonates, chloro-, toxicity of 
(Mayer, Magne, and Plantefol), 
A., i. 147. 

chloride, preparation of (Toneyama 
and Ban), A., i, 3. 
flnoiide, density of (Moles and 
Batxteoas), a., i, 889. 


Methyl mercaptan, preparation of 
(Arndt, Milde, and Eckert), 
A., i, 842. 

jperchloro- (Helfrich and Reid), 
A., i, 300. 

Methylaoetoneanil, and its derivatives 
(Knoevenagel and Jager), A., i, 
786. 

Methylacetone-i?*toUl (Knoevenagel 
and Jager), A., i, 786. 

S-Methylallantoxaidin (Biltz and 
Robl), a., i, 893. 

8-Methylallantoxanio acid. See 8- 

Methyloxonic acid. 

a-Methyl-a-allylcj/clohexanone, oxida¬ 
tion of, by alkaline permanganate 
(Cornubbrt), a. , i, 422. 

Methylaliylci/cfohexanoneB (Cornu- 
bebt), a., i, 780. 

MethylallylcycfohexaB-2-oneB, spectro¬ 
chemistry of (Cornubert), a. , ii, 6. 

Methylamines, formation of, from methyl 
alcohol (Turner and Howald), 
i, 97. 

2-MethylaminobenEene8nlphonio acid, 5- 

nitroso-, salts of (Houben and 
Schreiber), a., i, 106. 

2-Methylaniinohenzoio acid, 5-nitroso-, 
hydrogen sulphate (Houben and 
Schreiber), A., i, 109. 

Methylaminobenzophenone, tetrarkiixo- 
(Meisenheimer, V. Budkewicz, and 
Kananow), a., i, 367. 

7’Methylamino-2:8-dimethylphenazine, 
8-amino-, methochloride, preparation 
of (Cohen and Crabtree), T., 
2066. 

4')3-Methylaminoethylglyoxaline, and 
its salts (Fargher and Pyman), T., 
734. 

(fZ-a-Methylamino-/3-glyoxaline-4-pro¬ 
pionic acid (d\-methylliistidin^^ and 
its salts and derivatives (Fargher and 
Pyman), T., 736. 

€-Methylaminohezoio acid, lactam, and 
its benzoyl derivative, ethyl es«ter 
(Ruzicka, Seidel, and Huooson), 
A., i, 692. 

jS-Methylamlno-a-hydrozytetrahydro- 
naphthalene, and its hydrochloride 
(Tetralin G. m. b. H.), A., i. 659. 

2-Methylamino-5-methoxyphenyl-j7- 
tolylsulphone, and its derivatives 
(Halberkann), a., i, 661. 

7-Methylamino-2-methylphenazine, 8- 
amino-, methochloride, preparation of 
(Cohen and Crabtree), T., 2066. 

2-Methylaminophenyl-p-tolyl8ulphone, 
6 -chloro-, and its acetyl derivative 
(Halberkann), A., i, 781. 

4-MethylaminoMophthalio acid (Smod- 
LAKA), A., i, 674. 
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2- Methylaminopyridine (Tschitsohi- 

BABIN, R. A. and A. A. Konowa- 
lowa), a., i, 460. 

6-Methylamino-m-tolyl‘i7‘tolylBalplioxL6, 
and its acetyl derivative (Halber- 
kann), a., i, 780. 

Hethylammonium iodide (Biltz and 
Max), a., i, 546. 

a-MethyhsoamylaxninB, and its phenyl- 
carbamide (Mailhe), a., i, 314. 

3- Methyl-a-isoamylhezoio aoid, a- 
cyano-, and its silver salt and iso- 
amyl ester (IIessler and Lamb), A., 
i, 231. 

Methylaniline, ^-aminonitroso-, acetyl 
derivative (Perkin and Plant), T., 
1835. 

Hethylaniline-j9-8iilphoiiio aoid {methyl- 
\i-8ulphanilic aM) (Halbeukann), 
A., i, 780. 

Methyl-i7-anMidinoaoeto-j9-aniiidide 
(Halbbrkann), a., i, 563. 

2<Methylanthraqninone, 5:8-e?i- and 
5:6:7 :S-tetra-chloro- (Eokert and 
Endler), a., i, 871. 
l;6-dihydroxy-, synthesis of (Simon- 
. SEN and Rau), T., 1339. 

Methylation in the animal organispi 
(Tomita), a., i, 834. 

S'-Methylazobenzene, 2:4:6-<nnitro-4'- 
hydroxy- (Borsche), A., i, 625. 

4- M6thyM:2-benzanthraqt:diioxie, and 3- 
chloro- (Scholl, Seer, and Zinke), 
A., i, 677. 

5- Methylbenzil, 2-hydroxy-, and its 
derivatives (v. Auwkrs), A., i, 119. 

G-Metbylbenziminazole, 5-chloro-, and 
its formate (Morgan and Challenor), 
T.; 1642. 

6‘Metbylbenzo-i3-napbtbindole, and its 
picrate (Friedlander), A., i, 444. 

4- Metbylbenzopbenono chloride, con¬ 
densation of phenol with (Hahn), 
A., i, 243. 

1-Metbylbenzotbiazolemethoperchlorate 
(ROnig and Treichel), A., i, 738. 

6- M6tbyl-l :2:8-benztriazole, 4-chloro- 
1-hydroxy-, and its hydrazine salt 
(Morgan and Glover), T., 1705. 

Hetbyl-1:2:3-beiiztriazole8, 4-nitro-l- 
^droxy- (Brady and Bowman), 
898, 900. 

9-o-Metbylbeiizylflnorene (Sieglitz and 
Jassoy), a., i, 791, 

5- m-Metbylbenzylflnorene, and di- 

bromo- (de Fazi), A., i, 669. 

9-p-Metbylbenaylflaorena (Sieglitz), 
A., i, 111 ; (Sieglitz and Jassoy), 
A., i, 791. 

9-;7-MetbylbexLzylfluor6ii6, 2:7-(fichloro- 
(Sieglitz and Sohatzkes), A., i, 
782. 


9-9n-Hotbylb6nzylideneflaoroBO, and its 
picrate (de Fazi), A., i, 569. 

9-Metbylbenzylideiiefliiorenes, 2 :7-di- 
chloro- (Sieglitz and Sohatzkes), 
A., i, 781. 

2-o-Me^ylb6nzyltbiopben (Steineopf 
and Sohubart), A., i, 679. 

6- Metbyl-2:4-biB^r4cbloroiiietbyM:8- 
benzdiozine-8-oarbozylio aoid, and 
its sodium salt (Alimohandani and 
Meldrum), T., 208. 

iS-Metbylbutane, 7-amino-, and its 
phenyl carbamide (Mailhe), A.,i, 
314. 

bromo-derivatives (Kronstbin), A., 
i, 154. 

7- M6tbylbiitane-a^-dioarbozylio aoid, 
oj8-dicyano-7-hydroxy-, and its silver 
salt (Birch, Goctgh, and Ron), T., 
1323. 

)3-Metbylbutane-733 trioarbozylio aoid, 
/3-hydroxy-, lactone (Birch, Gough, 
and Ron), T., 1323. 

2- Metbyl-e •tert. -bntyloinebomeronio 
aoid, and its picrate and ethyl 
ester (Mumm and BOhme), A., i, 
439. 

a-Metbylbntyrie aoid, 7-cyano-, ethyl 
ester { Ingold), T., 339. 

iS-Metbylbutyrlo aoid, 7-cyano-9 ethyl 
ester (Inqold), T., 339. 

3- Metbyloai!blide (Biltz and Rrzi- 
KALLA), A., i, 616. 

7(6)-Metbyloampbanoqninoxaline, 6(7)- 
chloro- (Morgan and Challenor), 
T., 1640. 

Metbylcellulose, distillation of, under 
reduced pressure (Reilly), A., i, 
545. 

4- Metbyl-2-^rt-/3-obloro-a-hydrozyetbyl- 
benioio aoid,|6-hydrozy- (Schleuss- 
NER and Yoswinckel), A., i, 112. 

4- Metbyl’2-fnobloroinethylpbthalide, 6- 
hydroxy- (Schleussner and Vos- 
winckel), a., i. 111. 

Hetbylonprean (Gibmsa and Halber- 
kann), a., i, 583. 

Metbvlisooyanine perchlorate (ROnig 
and Treichel), A., i, 789. 

8- Metbyl-3-Gyanometbylpyrrole (Se¬ 

nary), A., i, 127. 

6-Methyl-8-oyanomethylpyrrol6-2-earb- 
ozylio aoid, and its ethyl ester, and 
anhydrides (Benary), A,, i, 127. 

iY-Metbyldebydrobydantoicaoid, methyl 
ester, and its derivatives (Biltz and 
Robel), a., i, 816. 

5- Metbyldeozybenzoiii, 2-hydroxy-. See 
m-Tolyl benzyl ketone, 4-hydroxy-. 

2-Metbyldep8enol, 5:4'-dihydroxy- 
(RARRER, RtiDLINGER, OlATTFELDEB, 
and Waitz), A., i, 800. 
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^-Kethyldepsenone, and 5:3^4^ 

iri-hydroxy- (Karrbr, R^dlinoer, 
Glaitfeldbb, and Waitz), A., i, 
800, 

6-Methyl-2:2-di6thyUxydrindene (Flei¬ 
scher and Mxlbxr), A., i, 251. 

4- and 5-Jll6tliyl-2:2'diethylindane*l:3- 
diones, and their derivatives 

(Fleischer and Mblber), A., i, 

251. 

a< and jB-Methyldiethylnaphthindanedi- 
one (Fleischer and Melber), A., i, 

252. 

4- Methyl-2:2-diethyl-7*isopropylhydr- 
indene (Fleischer and Melber), A., 
i, 252. 

a-Methyl-(?)*l:4-dihydronaplithalene, 
and its dibromide (de Pommereatj), 
A., i, 667. 

5- Methyldihydronorhydrastinine, and 
its salts (Rosenmund), A., i, 687. 

S-Methyldihydrophenazine, 1 -nitro- 
^Kehrmann and Effront), A., i, 
602. 

Methyldi-7‘hydrozypropylaxnine, and its 
salts (v. tBRAUN and Braunsdorf), 
A.y i, 436. 

Methyl-iS-dimethylaminoisobntylcar- 
binol, preparation of, and its benzoato 
(Rolfes), A., i, 98. 

Methyldiphenylbenzdiozazole (Hen • 

RICH, Rossteutsoher, andMATULKA), 

A.| 1, 888. 

Methylene group, reactivity of the 
(Gupta), T., 298. 

(izcyaiiide, condensation of, with alde¬ 
hydes and ketones (Ostling), A., i, 
321. 

iodide, preparation of (Perkin and 
Scarborough), T., 1408. 
4-Methyleueamino-3:6-dihy dro-1:2:4- 
diozazole, and its derivatives (v. 
Girsewald and Siegens), A., i, 
366. 

Methylenebenzyl methyl ketone, 

hydroxy-, and its copper salt and 
phenylhydrazone (Waitz and Schef¬ 
fer), A., i, 869. 

Hethylene>blue, action of, on yeast 
(Fkaseb), A., i, 293. 
Methylenebiscj/c^ohexaneApiroc^/cZo- 
hezane-8:5:dione (Norris and 
Thorpe), T., 1206. 
MethylenebiecycZopentanesji^irocycZo- 
hezane<8:6-dione (Norris and 
Thorpe), T., 1208. 

Methylene bi8>(l) thionaphtha-4-ozy- 
eoumarin (Smiles and McClelland), 
T., 1816. 

ethyleneoamphorphenylhydrozyl- 
Mamine, and its salts and derivatives 
(Rupe and Diehl), A., i, 426. 


8:4-Methylenediozybenzonitrile, 6* 
bromo’, and 6-nitro- (Keffler), T., 
1478. 

Methylenediozybenzosnberene 
(Borschb and Roth), A., i, 166. 

MethylenediozybenzybiS-naphthyl- 
amine, and its platinichloride (CiusA 
and Zerbini), A., i, 196. 

6:7-Methylenediozy-2:8-dimethylqxiinol- 
ine, and its salts (Rilliet and 
Kreitmann), A., i, 668. 

3':4'-Methylenediozyflavone (v. Auwers 
and Anschutz), A., i, 683. 

6:7'Methylenedlozy-2-methylquinoline, 
and its salts (Rilliet and Kreit¬ 
mann), A., i, 668. 

i8-3:4-Methylenediozyphenylethylamine, 
j8-hydroxy-, and its deiivativts 
(Mason), T., 1077. 

a-3:4-Methylenediozyphenyl-i3-naphtha- 
cinchonic aeid, sodium salt and methyl 
ester (Ciusa and Zerbini), A., i, 
196. 

/3-3:4-Methylenedioxyphenyl-j3-a- 
naphthybjfosuccinio acid (Baillon), 
A., i, 260. 

6:7-Methylenedioxy-2-phenylqninoline, 
and its salts (Rilliet and Kreitmann), 
A., i, 568. 

a-3:4-Methylenediozyph6nyIt6trahydro- 
iS-naphthacinchonic acid (Ciusa and 
Zerbini), A., i, 196. 

i3-3:4-Methylenediozyphenyl-i8-o- and 
-p-tolylpropionic acids (Baillon), A., 
i, 250. 

i3-3:4Methylenedioxyphenyl‘i8-o- and 
*jt^'tolyU'soBuccmic acids (Baillon), 
A., i, 260. 

6:7-Methylenediozyquinoline, and its 
hydrochloride (Bonn and Benir- 
schke), a., i, 806. 

2-?np-Metliylenedioxyst3rrylpyridine 
methiodide (Werner), A., i, 66. 

Methylenedi-P'phenetidine, action of 
nitric acid on (Reverdin), A., i, 664. 

Methylenediphosphoric aeid, preparation 
of (Contardi), a., i, 93. 

Methylene-^epicamphor, amino- and 
hydroxy-, and their derivatives (Per¬ 
kin and Titley), T., 1090. 

l:4-endoMethylene-6-methyltetrahydro- 
quinozaline, and its salts and deriv¬ 
atives (Moore and Doubleday), T., 
1172. 

1- Methyl-8-ethylbenzene, 6 -amino-, and 

its derivatives and 6-nitro-, and 
s-^nnitro- (Mailhe), A., i, 662. 
bromo- and chloro-derivaiives 
(Mailhe), A., i, 602. 

2- Methyl-6-ethyloinchomeronio acid, 

and its picrate and ethyl ester (Mtjmm 
and Bohme), A., i, 439. 
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l-MeULyl-2-ethyl>6-c2/(;/oliex6noxi6, and 
its semicarbazone (Blaise), A., i, 
647. 

Hethylethyliodoarsine (Buebows and 
Turner), T., 433, 

Hetbyl etbyl ketoanil (Knoetenaosl 
and Jagee), A., i, 786. 

Methyl ethyl ketone 2:4-c2initrO‘7n- 
tolylhydrazone ( Brady and Bowman), 
T., 899. 

4- Methyl-8-ethylpyridine, salts of (Rabb 
and Jantzen), A., i, 438. 

8- Methyl-6-ethylquinoline (Mailhb), 

A., i, 662. 

2>Methyl*5*ethylthiophen (Steinkopf 
and Schubart), A., i, 679. 

l-Methyl*'9-ethyl-8->thionricacidB(BiLTZ» 
Strufe, Topp, Heyn, andRoBL), A., 
i, 612. 

l-Methyl-9-ethylnric acid (Biltz and 
Strufe), A., i, 618. 

l-Methyl-9'ethyl*A'^-i«oaric acid, 4- 
chloro- (Biltz and Strufe), A., i, 613. 

1 •Methyl>9 ethyl-A ^-i^ozanthine (B iltz, 
Strufe, Topp, Heyn, and IIobl), A., 
i, 612. 

Methyleugenol, compound of nitroso- 
b^nzene with (Alessandri), A., i, 
730. 

5- and 7-Methylflavones, 6 -chloro- 
(Ruiibmann), a., i, 431. 

9- Methylfluorene, 2:7-dihromo- (Sieq- 
litz), a., i, 111. 

a> and 3-MethylgluooBide dichloro- 
liydrin sulphates (Helferich), A., i, 
497. 

y-Methylglutaconic acid, a-cyano-, ethyl 
ester (Ingold and Perren), T., 1697. 

Methylglntario acids, cyano-, ethyl 
esters (Ingold), T., 838; (Ingold 
and Thorpe), T., 600. 

C'Methyl’A^^heptadiene-e-acetic acid, 
/3-cyano-, ethyl ester (Ruzicka and 
Trebler), A., i, 38. 

iS-Mcthyl-A^-heptene, f-amino- and f- 
chloro- and their derivatives (Hel¬ 
ferich and Dommer), A., i, 61. 

Methylhezamethylenetetrammonium 
salts (Hahn and Wv^lter), A., i, 661. 

/8-Methylhezane, €-amino-, and its 
phenylcarbamide(MAiLH£), A., i, 314. 

Methykyc/ohezane, di- and ^r/-fluoro- 
(Swarts), a., i, 657. 

8-l[ethylcy(;khezane-l:4-dione, and its 
semicarbazone (Helferich), A., i, 
186. 

8-Methylc2/cZohezane-l:4-dione-'2:8*di- 
carhozylio acid, methyl ester, and its 
diphenylhydrazone (Helferich), A., 
i, 185. 

8-Methyl-A^-cycZohezenone, polymerisa¬ 
tion of (Ruzicka), A., i, 34. 


3-Methylhezoio acid, a-oyano-, isoamyl 
ester (Hessler and Lamb), A., i, 231. 

c%8- and Zmna-MethylcycZohezylamines, 
and their derivatives (Skita and 
Hauber), a., i, 604. 

dZ-Methylhistidine. See dZ-a-Methvl- 
amino-i3-glyoxaline-4-propionic acid. 

8-MethyUiydantoin-6-carhozylamide 
(Biltz and Erzikalla), A., i, 
615. 

1- Methylhydantoylamide, 5-hydroxy- 

(Biltz and Max), A., i, 894. 

Methylhydrocnprean (Giemsa and Hal- 
berkann), a., i, 682. 

5-Methylindasole, 6 -ainino- (Pearman), 
T., 718. 

2- Methylindole, autoxidation of (Oddo), 
A., i, 127. 

8-Methylindole. See Scatole. 

1- Methylindole-2-oarbozyaoetalylamide 

(Kermack, Perkin, and Robinson), 
T., 1637. 

g-Methylisatin, preparation of (Bonne- 
foy and Martinet), A., i, 194. 

5- Methylisatin-m-toluidide (Bonnefoy 
and Martinet), A., i, 194. 

A^-Methyl-laurotetanine methyl ether 
{isoglattcine)f and its salts (Goeter), 
A., i, 588. 

Methyhnalonanilide disulphide (Naik), 
T., 884. 

Methylmalonic acid, conversion of, into 
a-alanine (OuRTius and Sieber), A., 
i, 653. 

MethyImalonodimethylamide disul phide 
(Naik), T., 1239. 

Methylxnalonomono-o-toluidide, and its 
disulphide (Naik), T., 1238. 

Methylmalonotolni^des, and their di¬ 
sulphides (Naik), T., 1238. 

dZ-p-Methylmandelic acid, tetra-acetyl- 
glucose ester (Earrer, Baumgarten, 
Gunther, Harder, and Lang), A., 
i, 262. 

a-Methyl-d-mannosidase, synthetic 
action of (HRrisssy), A., i, 628. 

a-Methyl-d-mannoside, hydrolysis of 
(H^rissey), a., i, 806, 623. 

ctf-Methylmethanetriaoetic acid, and 
cyano-, ethyl esters (Inoold and 
Perren), T., 1599, 1600, 1868. 

6- Methyl-4'-methozybensylideneooa- 
maranone (v. Auwbrs and An¬ 
schutz), A., i, 682. 

2- Methyl-iV^-methyltetrahydroqninolino- 
phenazine, 8 -amino-, methochloride 
(Cohen and Crabtree)), T., 2065. 

Af-Methylnaphthaoarbazole. See 7- 
Methylbenzo-jS-naphthindole. 

2-Methyl-iB‘naphthaohromone-a, and its 
derivatives (Schneider and Eunau), 
A., i, 880. 
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S-Methyl-ajS'iiaphthaphenaiine, 10- 

chloro- (Morgan and Challenob), 
T., 1540. 

lO-Methylnaphthaplienazine, 5:9‘di‘ 
amino-, methochloride, preparation of 
(Cohen and Crabtree), T., 2068. 

S-Methyl-iS-naphthiminazole, hydro¬ 
chloride and hydriodide (Diels), A., i, 
281. 

o-5-MetlLylnaplitlioylbenzoic acid, o-6- 
chloro- (Scholl, Seer, and Zinke), 
A., i, 678. 

2-Methylnaplithylamme, 1-uitroso-, 

salts and derivatives of (Fischer, 
Dietrich, and Weiss), A., i, 58. 

Methyl-orange, use of, as an indicator, 
with indigo carmine (Moerk), A., ii, 
706. 

Methyloxalnric acid, constitution of 
(Behrend and Hartel), A., i, 98. 

l-Methylozindole,' and oximino- 

(StollA), a., i, 596. 

S-Methylozonic acid, and its potassium 
salt (Biltz and Robl), A., i, 893. 

jB-Methylpentane, SSe-^Wbromo- (Lks- 
pieau), a., i, 490. 

7 - Hethylpentane, synthesis of (van 
Risseohem), a., i, 489. 

/S-Methylpentan-A-ol. See Dimethyl- 
]uopylcarbinol. 

8- Mothyl-Aa-pontene, fi-mono- and oiS- 
dtbromo- (Lespieau), A., i, 490. 

8-Methyl-A<K-pentinene, and its silver 
salt (Lespieau^ A., i, 490. 

W-Methylphenarsazine chloride (Wie- 
LAND and Rheinheimer), A., i, 
873. 

Methylphenazine, amino-, and its de¬ 
rivatives, absorption spectra of 
(Kehrmann and Sandoz), A., i, 
277. 

8‘Methylphenazine, 3:7-d!iamino-, 
methochloride (Cohen and Crab¬ 
tree), T., 2068. 

5-Methylphenazonium salts, mono- and 
di-nitro- (Kehrmann and Effront), 
A., i, 602. 

Hethvlphloroenanthoplienone (Karreh 
and Rosenfeld), A., i, 793. 

Methvlphloromhexophenone (Karreb 
and Rosenfeld), A., i, 793. 

Methylphloro-ootophenone (Karrer 
and Rosenfeld), A., i, 793. 

S-Methylphthalic acid, 3-hydroxy-. See 
7-Coccinic acid. 

g-Methylphthalide, 3:4:5-^nhydroxy-2- 
^Wchloro-, and its triacetyl derivative 
(Alimohandani and Meldrum), T., 
206. 

4-Methylphthalide, 2:6-(^ihydroxy- 
(SoHLSUssNXR and Yoswinokbl), 
A., i, 112. 


Methyl-a*piooliuium mercuri-iodide, 
crystallography of (Porter), T., 1772, 

2'-Methyl-5'-isopropylazobenzena, 2:4:6- 
<rmitro-4'-hyclroxy- (Borsche), A., i, 
625. 

2- Methyl-6-7i- and -Mo-propylcinoho- 
meronic acids, and their picrates and 
ethyl esters (Mu mm and Bohme), A., 
i, 439. 

Methyl^opropylidenequinide (Fischer 
and Baerwind), A., i, 419. 

a-Methyl-3-^^opropylpimelio acid, and 
its esters (Ruzicka and Trebler), A., 
i, 39. 

3- Hethylpyrazole-l-benzene-4'-arBinio 
acid, 5-chloro- (Farbwerke vokm. 
Meister, Lucius, k Bruning), 
A., i, 752. 

3- Methyl-6-pyraiolone-l-be2izene-4- 
arsinio acid (Farbwerke yobm. 
Meister, Lucius, k Bruning), A., 
i, 752. 

4- Methylpyrazolone-l-benzoic acid, 

ethyl ester (Thoms and Ritsert), A., 
i, 344. 

Methylpyridinium mercuri-iodide, crys¬ 
tallography of (Porter), T., 1770. 

l-Methyl-2-pyridone-imide and -mcthyl- 
imide (Tschitschibabin, R. A. and 
A. A. Konowalowa), A., i, 460. 

1- Methylpyrrol6-2:5-diacetic acid, and its 
esters (Willstatieb and Bommer), 
A., i, 122. 

1 -Methylpyrrolidine-2:6’diaoetio acid, 
esters (Willstatter and Bommer), 
A., i, 123. 

5- Methyl-3-pyrrylaoetonitrile. See 5- 
Methyl-3-cyanomethylpyrrole. 

g-Methylquinoline {quinaldine), syn¬ 
thesis of (Mills, Harris, and 
Lambournb), T., 1294. 

2- Methylquinoiine, amino- and nitro- 
derivatives (Hamer), T., 1435. 

3’Methylquinolme, 2:4-tfihydroxy- 
(Gabriel and Gerhard), A., i, 441. 

4-Methylquinolme, preparation of 
(Mikeska), a., i, 54. 
methoperchlorate (Konig and 
Treichel) a., i, 738. 

4-Methylquinolixie, 3-nitro- (Badische 
Anilin- k Soda-Fabrik), A., i, 617. 

2-Methylquinolin6 oxide, S-amino-4- 
hydroxy-, 4-hydroxy-, and 3-Ditro-4- 
hydroxy-, and their salts and deriv¬ 
atives (Gabriel and Gerhard), A., i, 
442. 

jV-Metbyl-2-quinolylene-2-inetbyl- 
quinoline, and its picrate (Scheibe 
and Rossner), A., i, 452. 

4-Methyl-6-quinolyl 3-methylamino- 
butyl ketone, and its salts (Ruzicka 
and Seidel), A., i, 586. 
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7(6)-M6thylqni]ioxaUn6-2:8-dlcarb- 
ozylio aold, 6(7)-chloro- (Morgan 
and Ohallenor), T., 1540. 

Methyl-red, use of, as an indicator in 
the estimation of alkaloids (Eber- 
hard], a., ii, 225. 

Methylrhamnosides, and their acetates 
(Fischek, Beromann, and Rabe), 
A., i, 95. 

m-Methyletilbene (v. Auwers and 
FRtJHLiNG), A., ii, 232. 

^ m-Methylsulphonebenzoio acid (Smiles 
and Stewart), T., 1797. 

5-Methyl-2:2:7:7-tetraethyl-t;-hydrin- 
dane-6:8-dione (Fleischer and 
Melber), a., i, 251. 

4*Methyl-2:2:6:6-tetraethyl-8-isopropyl- 
s-dihydrindane-5:7-dione (Fleischer 
and Melber), A., i, 252. 

^/r-Methjrltetrahydroareinoline, and its 
derivatives (Burrows and Turner), 
T., 430. 

9-Methyltetrahydrooarbazole, and 6- 
amino-, and 6-nitro-, and their deriv¬ 
atives (Perkin and Plant), T., 1834. 

(9-Methyltetrahydro-i|/-demethyl-£?- 
•odpoline (G.adamer and Hammer), 
A., i, 689. 

/3-Methyltetrahydronaphthalene 
(Schroeter), a., i, 862. 

Methyltetrahydronaphthanthraquinone 
(Schroeter), A., i, 862. 

o-8-Methyl-6:6:7:8-tetrahydro-2-naph- 
thoylbenzoio add, and its ammonium 
salt (Schroeter), A., i, 862. 

5-Methyl<2<thienyl methyl ketone, semi- 
carbazone of (Steinkopf and Schu- 
bart), a., i, 579. 

Methyld/thiocarbamio acid, methyl 
ester (Losanitch), T., 765. 

^-Hethyl/^othiocarbamide, and its sul¬ 
phate (Arndt, Milde, and Eckert), 
A., i, 842. 

m-Hethylthiolbenzoic acid (Smiles and 
Stewart), T., 1797. 

jB-Methylthiolnaphthalene ( Staudin- 

GER, Goldstein, and Schlenker), 
A., i, 435. 

0-Methylthioltriphenylcarbinol ( Brand 
and Stallmann), A., i, 665. 

Methylthiolthiourazole, and its deriv¬ 
atives (Arndt and Milde), A., i, 
814. 

Methylthiolurazole, imino-, and its salts 
(Arndt and Milde), A., i, 814. 

Methylthiophenmerouri-ealtz (S l'ein- 
KOPF), A., i, 631. 

Methyl-7R-toluidines, di- and ^ri nitro- 
(Brady and Gibson), T., 101. 

AT-Methyl- 0 - and -m-toluidines, ohloro- 
nitro-, and their nitrosoamines (Mor¬ 
gan and Jokes), T., 189. 

cxx. ii. 


Methyl- 0 -tolaidinophenylimino-i7-di- 
methylaminophenylmethane (Meiben- 
heimer, v. Budrewicz, and Kana- 
kow), a., i, 358., 

Methyl- 0 -toluidinophenyliminophenyl- 
methane, and its salts (Meisen- 
HEiMER, V. Budkewicz, and Kana- 
Now), A., i, 368. 

2-Methyl-2:8-tolylenediamine, 6-chloro- 
(Morgan and Jones), T., 191. 

8- Ar-Methyl-8:4-tolylenediamine, 6- 
chloro- (Morgan and Challenok), 
T., 1542. 

2-Methyl-2:3-tolylenediazoimine, 6- 
chloro- (Morgan and Jones), T., 191. 

7-Methylnrio acid, and its derivatives 
(Biltz, Marwitzky, and Heyn), A., 
i, 606. 

7-Methyl-i^-nrio aeid, methylation of 
(Biltz and Zellner), A., i, 610. 

7'Methyl-t/^-urio acid, 5-chloro- (Biltz, 
Marwitzky, and Heyn), A., i, 607. 

7- Methyl-A*-25ourio acid, 5-chloro- 
(Biltz, Marwitzky, and Heyn), 
A., i, 607. 

9- Methyl-A’-wozanthine, perbromide of, 
and 8-bromo- (Biltz, Strufe, Topp, 
Heyn, and Robl), A., i, 611. 

2-Methylzanthone, 3-bromo- (Eckert 
and Seidel), A., i, 863. 

8- Methylzanthone, 1-hydroxy-, and its 
methyl ether and 2- and 4-nitro-l- 
hydroxy- (Perkin), T., 1291. 

Michael reaction, reversibility of (In¬ 
gold and Powell), T., 1976. 

Microbes (micro-organi8m8\ cataphoresis 
of (v. Szent-Gyorgyi), A., i, 290. 
microchemistry of (Grimmer and 
WiBMANN), A., i, 479. 
producing acetone (Berthblot and 
OssART), A., i, 909. 
action of, on organic compounds 
(Verkade), a., i, 290. 

Microscope, arrangement of, to examine 
opaque crystals (FRAN90IS and Lor- 
mand), a., ii, 493. 

Milk, chlorine content of, after ingestion 
of sodium chloride (Denis and 
Sisson), A., i, 681. 
iron in, causing erroneous indications 
of nitrates (Reiss), A., ii, 346. 
saline substances and mineral elements 
in (PoRCHER and Chbvallibr), A., 
i, 638. 

tryptophan content of (v. FOrth and 
Nobel), A., i, 74. 
vitamins in (Hopkins), A., i, 477. 
apparatus for reducing to powder 
without destruction of vitamins 
(McClendon), A., i, 839, 
goat’s, acidity of (Schultz and 
Chandler), A., i, 383. 
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Milky human and cow’s, cholesterol 
in (Wacker and Beck), A., i, 639. 
detection of lye in (Babe and Ca¬ 
brera), A., ii, 55. 

estimation of watering and creaming 
of (Andoyer), a., ii, 662. 
estimation of catalase in (Machens 
and CoRDEs), A., ii, 227. 

Mineral sulphides, nomenclnture and 
classification of (Wherry and 
Foshag), a., ii, 120. 
estimation of, in water (Fairchild), 
A., ii. 126. 

water. See under Water. 

Minerals, graphic method for comparison 
of (Simpson), A., ii, 53. 
exchange of ions on the surface of 
(Tammann), a., ii, 211. 
from limestone quarries of Finland 
(Laitakari), a., ii, 406. 

Japanese, containing rare elements 
(Shibata and Kimura), A., ii, 269. 
ochreoiis, analysis of (Raynaud), A., 
ii. 713. 

synthetic silicate (Koenigsbeuger 
and Muller), A., ii, 459. 
from Tunis (Buttgenbach), A., i, 
268. 

Mine rescue apparatus, experiments 
with (Briggs), A., i, 141. 

Mitragyne^ alkaloids from species of 
(Field), T., 887. 

Mitragynine, and its salts (Field), T., 
887. 

Mitraversine, and its hydrochloride 
(Field), T., 887. 

Mixtures, binary, chemical constitution 
and thermal properties of (Pascal), 
A., ii, 574. 

Mnium mspidatum, saponarin in 
(Kozlowski), a., i, 840. 

Moduli, law of, and electrolytic dissocia¬ 
tion (Beiinaola), A., ii, 285. 

Molecular association in non-aqueous 
solutions (Walden), A., ii, 22. 
attraction (Jarvinen), A., ii, 167. 
compounds, constitution of (Pfeif¬ 
fer), A., ii, 501. 

formation of, by unsaturated com¬ 
pounds (Maass and Russell), 
A., i, 761. 

organic (Giua, Marcelling, and 
CuRTi), A., i, 193; (Giua and 
Giua), A., i, 592. 

conductivity, limiting value for 
(Walden), A., ii, 423. 
of sulphoiiium compounds in acetone 
(Ray and Kumar), T., 1643. 
energy. See Energy, 
refraction* See Refraction, 
structure, relation between colour and 
(Meisenheimer), a., ii, 364. 


Molecular structure of gases (Rankinb), 
A., ii, 192 ; (Kirsch), A., ii, 193. 
volume. See Volume, 
weights. See Weights, molecular. 

Molecules, existence of (v. Antropopf), 
A., ii, 101. 

structure of (Thomson), A., ii, 252. 
in relation to their specific heat 
(Partington ; Rankine), A., ii, 
690. 

dimensions of (Bragg and Bell), A., 
ii, 689. 

double, dissociation of (van Laar), 
A., ii, 83. 

gaseous non-spherical, collisions be¬ 
tween (Rankine), A., ii, 584. 

Molluscs, respiration in (Berkeley), A., 
i, 524. 

Molybdenum, arc spectra of (Kiess and 
Meggers), A., ii, 4. 

Molybdic acids, and their salts and 
derivatives (Posternak), A., ii, 51, 
117, 118, 341 ; (FoRsfeN), A., ii, 
205, 265, 340. 

Molybdenum, estimation of (Nakazono), 
A., ii, 596. 

Molybdomalio acid, ammonium and 
sodium salts (Darmois), A., i, 539. 

Mouazite from Bengal (Tii*peii), A., ii, 
269. 

from Japan (Shibata and Kimura), 
A., ii, 269. 

Montan wax. See Wax. 

Monticellite, crystals of, from steel- 
woiks slag (Hallimond and White- 
ley), A., ii, 702. 

Morin, distinction between qiiercitrin 
and (Justin-Mueller), A., ii, 69. 

Morphine, compound of jJienylethyl- 
barbituric acid with (Society of 
Chemical Industry in Basle), 
A., i, 354. 

detection of (Ganassini), A., ii, 471. 
detection of, microchemically (Kol- 
ler), a., ii, 71. 

estimation of, in opium (Ugarte), 
A., ii, 225, 360. 

Morphinecarboxylio acid, ethyl ester, 
and its derivatives (Gadamer and 
Knoch), a., i, 581. 

3Iosla japonicttf constituents of the 
essential oil from (Murayama), A., i, 
875. 

Mosleue, and its derivatives (Mura¬ 
yama). A., i, 875, 876. 

Moth. See Silkworm moth. 

Moulds, utilisation of nitrates by (Kosty- 
CHEv and Tsvetkova), A., i, 83. 
decomposition of pyruvic acid by 
(Nagayama), a., i, 886. 
fermentation of sugar by (Cohen), A., 
i, 150. 
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Motildi, formation of sugar by (Eos- 
TYCHEV), A., i, 83. 

Maoio acid, oxidation of, and its salts 
and derivatives (Beromann), A., i, 
640. 

Mucin, precipitation of, by acids and 
by zinc salts (Dejust), A., i, 199. 

if^-MuBoarine, nature of (Weiniiagen), 
A., i, 192. 

Muscle and muscle extracts, chemical 
and physical properties of (Qua- 
GLIARIELLO), A., i, 831. 
effect of low temi)erature on the pro¬ 
perties of (Foster and Moyle), 
A., i, 637. 

supply of energy in the contraction of 
(Haiitree and Hill), A., i, 627. 
transformation of energy in (Meyer¬ 
hof), A., i, 76. 

effect of subminimal stimuli on chemi¬ 
cal changes in (Parnas and Laska- 
Mintz), a., i, 831. 

carbohydrate metabolism of (Parnas), 
A., i, 831, 832. 

creatine in (Shanks ; Hammett), A., 
i, 530. 

creatine and creatinine in extracts of 
(Hammett), A., I, 906. 
extractives of (Smorodincev), A., i, 
192. 

role of lactic acid in (Weder), A., i, 
636. 

lactacidogen formation in (Embden 
and Lacquer; Embden, Schmitz, 
and Meincke), A., i, 528 ; (Kmb- 
DBN, Grafe, and Schmitz ; Wech- 
SRLMANN ; Adler ; Adler and 
Gunzburg ; Lyding ; Cotin ; Emb¬ 
den and Isaac ; Adler and Isaac ; 
Lawaczeck), a., i, 529. 
oxygen consumption of (Parnas), A., 
i, 832. 

formation and distribution of phos¬ 
phoric acid in (Embden and Grafe ; 
Embden and Adler ; Lyding ; 
Panajotakos ; Adam), A., i, 529. 
selective absorption of potassium by 
(Mitchell and Wilson), A., i, 830. 
smooth, rigor mortis in (Hirsoh), A., 
i, 476. 

of worms, action of lactones on 
(La utenschlager), A., i, 907. 
estimation of lactic acid in (Riesen- 
FELD), A., ii, 68. 

Musoovite (Shannon), A., ii, 459. 

Mustard gas. See Diethyl sulphide, 
/8j8'-rficluoro-. 

Mustard oil, constituents of (Kunz- 
Krause), a., i, 320. 

Mustard seed, substitutes for (Viehoe- 
ver, Clevenger, and Ewing), A., 
i, 212. 


Mutton-bird oil, investigation of 
(Carter), A., i, 833. 

Myristic acid, benzyl ester (Shonle and 
Row), A., i, 341. 

Myristioin, compound of nitrosobenzene 
with (Alessandri), A., i, 730. 

Mytilitol, and its derivatives (Acker- 
mann), a., i, 764. 

N. 

Naegite from Japan (Shibata and Ki- 
mura), a., ii, 269. 

3:4-Naphthafaran-l:2-dione 
coumaran-^iZ’dione) (Fries and 
Freli.stedt), a., i, 431. 

3:4-Naphthafuran'2-one {iiMenzocou- 
9wam7i-3-07ie), and its derivatives 
(Fries and Frbllstedt), A., i, 431. 

5:6-llaphthafnran-2-one (6 i1-henzocou- 
maran-^-one)^ 4-bromo-, and its de¬ 
rivatives (Fries and Fkellstedt), 
A., i, 431. 

2 Naphthaldehyde, l:8-c?ihydroxy-, and 
its phenylhydrazone (Heller and 
Kretzschmann), a., i, 469. 

Naphthaldehydes, dihydroxy-, and their 
derivatives (Morgan and Vining), 
T., 177. 

Naphthalene, constitution of (v. Auwers 
and Fbuhling), A., ii, 230. 
formula of (v. Weinbetig), A., i, 781. 
heat of combustion of (Henning), 
A., ii, 379. 

freezing point curve of the equilibrium 
of o-crcsol with (Rhodes and 
Hancb), a., i, 857. 
solubility of, in various solvents 
(Hildebrand and Jenks), A., ii, 
23. 

solubility of, in aqueous soliition.s of 
alcohols and fatty acids (Christi¬ 
ansen and Arrhenius), A., ii, 
385. 

solubility of, in caoutchouc (Bruni), 
A., i, 352. 

electrolytic oxidation of (Ono), A., i, 
334. 

sulphonation of (Fierz and Schmid), 
A., i, 409. 

derivatives, spectrochemistry of (v. 
Auwers and Fruhling), A.,ii,230. 

Naphthalene, 1:8-dihydroxy-, prepara¬ 
tion and derivatives of (Heller 
and Kretzschmann), A., i, 458, 
nitro-derivatives, estimation of 

nitrogen in (Brinton, Schkrtz, 
Crockett, and Merkel), A., ii, 692. 
tri’ and ^e^m-nitro-derivatives, addi¬ 
tive compounds of arylamines with 
(SUDBOROUGH, PiCTON, and KarvtS), 

A., i, 657. 
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Naphthalene, /S-^e^mnitro-, additive 
compounds of (KAEVifi and Sud> 
borough), a., i, 658. 
4-j8-Naphthaleneazo-5-amino<2*phenyl- 
l:2:8*benztriazole (Schmidt and 
Hagenbocker), a., i, 898. 
/S-Naphthaleneazo-liS-diketohydrindene 
(Das and Ghosh), A., i, 897. 
NaphthalenediBulphonylbii-l:4-naph' 
thylenediaxninei (Morgan and Grist), 
T., 606. 

/B'Naphthaleneznlphonic aoid, sodium 
salt, solubility of, in sodium rliloride 
and sulphate (Cooke), A., i, 334. 
aniline salt (van Duin), A., ii, 
221 . 

Naphthalenesnlphonic acids, detection 
of (Ambler and Wherry), A., ii, 
68 ; (Ambler), A., ii, 136. 
ferrous and naphthylamine salts of 
(Ambler), A., i, 21. 
A^-Naphthalenesulphonyl*i3-2>furyl-o- 
alanine (Sasaki), A., i, 808. 
Naphthalene-a- and -jB-salphonyl-lid- 
naphthylenediamines (Morgan and 
Grist), T., 605. 

Naphthalene-3:6:8tri8ulphonic acid, 

1 - nitro-, salts of (Fierz and Schmid), 
A., i, 409. 

Baphthaphenazine, 5-ainino-, 7-metho- 
chloride, preparation of (Cohen and 
Crabtree), T., 2062. 
o^-Naphthaphenothiazine /S'-oxide, 10- 
nitro- (Ludwig-Semelio), A., i, 
690. 

i8a-Naphthaphenothiazxne, nitro-deriv- 
atives (Ludwig-Semelic), A., i, 
448. 

ajS-Naphthaphenothiazoninm chloride, 
5-chloro-8:10-c??amino- (Ludwig- 
Semelic), A., 1, 690. 
jSa-N aphthaphenothiazonium chi oride, 
dfamino- (Ludwig-Semeli6 ), A., i, 
448. 

7:12-Naphthaphenozazine (jSa-form), 
and its 6-anil (Ludwig-Semelic), A., 
i, 448. 

j3a-Naphthaphenoxazine-6-anil, and its 
salts (Ludwig-Semelic), A., i, 
690. 

7:12’Naphthaphenthiazinei, and their 
salts and derivatives (Kehrmann and 
CHRisTOPorLos), A., i, 449. 
o-a-Naphthaphthalein, use of, as an 
indicator (OsAnyi), A., ii, 270. 
a-Naphthaqninone, 2:8-^ichloro-, pre¬ 
paration and reactions of, and 3-chloro- 

2 - amino- (Ullmann and Ettisch), 
A., i, 269. 

a-Kaphthaqnlnone‘l:2-antbraquino]ie- 
diozime (Ullmann and Ettisch), A., 
i, 270. 


a-Naphthaquinonebenzodiozime (Ull 

MANN and Ettisch), A., i, 270. 

l:2-Naphthaquinone'l'Ozim6, hexam* 
minecobaltic salt, and 7-hydroxy-, 
1-cobaltic salt (Morgan and Smith), 
T., 708. 

l:2-Naphthaqiiinone*2-ozime, 8 -hydr¬ 
oxy- (Heller and Kretzschmakn), 
A., i, 458. 

l:2-Naphthaquinone-l-ozime-3-carb- 
ozylio acid, cobaltic salts (Morgan 
and Smith), T., 709. 

1:2-Naphthaquinone-2-ozinie-3:6-di- 
sulphonic acid, 8-amino-, acetyl deriv- 
ative, and 8-hydroxy-, salts of (Mor¬ 
gan and Smith), T., 712. 

l:2-Naphthaqninone-2-ozime-4-Balph- 
onic acid, cobaltic and jS-naphthyl- 
amine salts (Morgan and Smith), T., 
710. 

1:2-N aphthaqmnone-2-ozime-3- Bulpb- 
onic acid, 6 -amino-, acetyl deriv¬ 
ative, salts of (Morgan and Smith), 
T., 711. 

a-Naphthaquinonepbenozazine (Ull¬ 
mann and E'itisch), A., i, 270. 

a-Naphthaquinone-2-pyridlnium an¬ 
hydride, 3-hydroxy-, and its deriv¬ 
atives (Ullmann and Ettisch), A., i, 
269. 

a-Naphthaquinonethiozanthone (Ull¬ 
mann and Ettisch), A., i, 270. 

Naphthazine'2-pyridinium chloride, 1- 
hydroxy-, and its derivatives (Ull¬ 
mann and Ettisch), A., i, 269. 

Naphthenes, manufacture of (Weizmann 
and Legg), A., i, 712. 

Naphthimazoles, preparation of 
(Fischer, Dietrich, and Weiss), 
A., i, 57. 

a-Naphthoio acid, ethyl ester, reduction 
of (de Pommereau), a., i, 667. 

a-Naphthol, electrolytic oxidation of 
(Ono), A.,i, 726. 

Naphthols, reaction of, with bisulphites 
(Friedlander). A., i, 443. 

Naphtholsulphonic acids, amino-, 
estimation of, volumetrically (Levi), 
A., ii, 699. 

^'Naphthozide, sodium, velocity of 
reaction of ethyl iodide and (Cox), 
T., 149. 

iS-Naphthozide, l-nitroso-. See 1:2- 
N aph th aquinone -1 -oxime. 

o-Naphthoylbenzoic acid, o-4-hydroxy-, 
and its salts (Scholl, Seer, and 
Zinke), a., i, 678. 

a-N aphthzsotriazole-1 -carboxylic acid, 
ethyl ester (Diels), A., i, 281. 

6(2';l':8'.Napbthtriazolyl)-2-phenyl- 
l:2:3-benztTiazole (Schmidt and 
Hagenbocker), A., i, 898. 
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Haphthylamines, catalytic preparation 
of methyl derivatives of (Mailhb 
and DB Godon), A., i, 108. 
action of o-chlorobenzaldehyde on 
(Maybe and Bansa), A., i, 175. 
reaction of, with bisulphites (Fiiied- 
lanbeb), a., i, 443. 

Naphthylaminesulphonic acids, manu- 
facture of (South Metiiopolitan Gas 
C o. and Stanieu), A., i, 504. 

1 -jS -Naphthylaminoanthraquinone (Ull- 
mann), a., i, 424. 

l-Naphthylaminocamphor, 4>amino-, 
and its hydrochloride (Forster and 
Saville), T., 797. 

9>i3-Naphthylamino-9:10'dihydroanthra- 
oene (Barnett and Cook), T.,911. 

i3-NaplIthylalninomethylene-^epi- 
camphor (Perkin and Titley), T., 
1092. 

a-Naphthyldibromobismuthine (Chal- 
lbnobr and Allpkess), T., 919. 

/S-Naphthyl bromomethyl ketone, 4- 
bromo-1-hydroxy- (Fries and Frell- 
stedt), a., i, 431. 

a-Kaphthyloarbimide, action of, with 
taurine (Schmidt), A.,i, 652. 

i8-Naj)htliylglyoxylic acid, 4 -bromo-1- 
hydroxy- (Fries and Frbllstedt), 
A., i, 432. 

Naphthylideneanilines, dfliydroxy- 
(Morgan and Vining), T., 179. 

a-Naphthylmetbyl-o-benzoio acid, and 
its salts (Willstatter and AVald- 
sohmidt-Leitz), A.,i, 668 . 

9-a- and -/S Naphthylmethylflaorenes 
(SiEGLiTZ and Jassoy), A., i, 792. 

9-a- and -jS-Naphthylmethylflnorenes, 
2:7-<fibronio- (Sieglitz), A., i, 111. 

Naphthyl methyl ketones, hydroxy-, and 
their derivatives (Fries), A., i, 423. 

a- and jS-Naphthyloxalimino-chlorides 
(Staudinger, Goldstein, and 
Schlenker), A., i, 435. 

l-a Naphthyl-d-pyridone (Smirnov), A., 

i, 595. 

Narcotics, hydrocarbons as (Fuiiner), 
A., i. 478. 

Namnannite from Idaho (Shannon), A., 

ii, 52. 

Neoarsphenamine. See Neosalvarsan. 

Neon, atmospheric, production of 
luminosity in (Horton and 
Davies), A., ii, 422. 
series spectrum of (Land^), A., ii, 669. 
cathode potential fall in (Compton 
and VAN Voorhis), A., ii, 7. 
synthetic, possible origin of (Lo 
SuBDo), A., ii, 831. 

Neosalvarsan, action of mercuric 
chloride on (Binz and Bauer), A., 
i, 629. 


Neosalvarsan, analysis of (Raiziss and 
Falkov ; Macallum), a., ii, 420. 

Neotocite from Washington (Pabdbb, 
Larsen, and Steiger), A., ii, 211. 

Neotmxinic acid, and its salts and 
derivatives (StoeRmer and Laagb), 
A., i, 180, 182. 

Nephelometer, new (Kleinmann), A., 
ii, 56. 

use of the turbidimeter instead of the 
(Denis), A., ii, 555. 

Nephelometer-colorimeter, improve¬ 
ments in (Kober and Klett), A., ii, 
555. 

Nernst’s theorem and quantum weight 
(Sohottky), A., ii, 179. 

Nerves, production of ammonia in 
(Tashibo), a., i,- 635. 

Nervous system, chemical and bio¬ 
chemical investigations on (Pighini), 
A., i, 288. 

Neurine trihydrate (Meyer and HoprF)j 
A., i, 861. 

Nevralteine, detection of, with quinine 
salts (Cardini), a., ii, 664. 

Nickel, meteoric and terrestrial, atomic 
weights of (Baxter and Parsons), 
A., ii, 338. 

isotopes of (Loring), A., ii, 570. 
physical properties of (Merica), A., 
ii, 117. 

ultra-violet spark spectrum of (Mil¬ 
likan), A., ii, 3. 

vacuum spark spectrum of (Mil¬ 
likan, Bowen, and Sawyer), A., 

• ii, 609. 

passivity of (de Bruyn), A., ii, 
153. 

deposition of, on aluminium 
(Mazuir), a., ii, 60. 
catalytic activity of (Kelber), A., ii, 
630. 

action of fused sodium hydroxide on 
(Wallace and Fleck), T., 1847. 

Nickel alloys with chromium and iron 
(Chkvenard), a., ii, 336. 
with copper, activity of (Nowack), 
A., ii, 208. 

with tungsten (Vogel), A., ii, 512. 

Nickel bases {nickelammines)^ complex 
salts of (Ephraim and MOller), A., 
ii, 456. 

Nickel fluoride, chemistry and crystal¬ 
lography of (Edminster and Cooper), 
A., ii, 115. 

Nickel organic compounds 
carbonyl, preparation of (Tassilly, 
PtiNAU, and Roux), A., ii, 699. 

Niokel detection, estimation, and 
separation 

detection and estimation of (Matsui 
and Nakazawa), A., ii, 219. 
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Nickel detection, estimation, and 
separation 

estimation of, volumetrically (Stan¬ 
ley), A., ii, 352. 

estimation of, in cobalt steel 
(Lundell and Hoffmann), A.,ii, 
661. 

estimation of, in nickel-plating 
(Koelsoh), a., ii, 597. 
separation of cobalt and (Whitby and 
Beardwood), a., ii, 662. 

Nickel steel, electrical resistance of 
(Portevin), a., ii, 236. 
stabilisation of (Guillaume), A., ii, 
50. 

Nicotine, colour reaction of (Sanchez), 
A., ii, 719. 

Niton (radium emanation)^ disintegra¬ 
tion of (Bothe and Lechner), 
A., ii, 617. 

effect of, on the function of cells 
(Engelmann), A., i, 526. 

Nitration (Wieland and Rahn), A., i, 
782. 

Nitric oxide. See Nitrogen eZioxide. 

Nitric acid. See under Nitrogen. 

Nitriles, action of hydrazine on (Muller 
and Herrdegen), A., i, 741. 
condensation of thioaraides and 
(Ishikawa), a., i, 720. 

woNitriles (Passerini), A., i, 743, 
895. 

j>-woNitriloazobenzene. See ^-Carbyl- 
aminoazobenzene. 

i8)8'i8"’Nitrilotripropionic acid, ethyl 
ester (Ruzicka and Fornasir), A., i, 
53. 

Nitroamines, and their doiivatives 
(Rowe), A., i, 412. 

Nitro-componnds, heats of combustion 
and formation of (Garner and 
Abernethy), a., ii, 135. 
reduction of, with iron (Pombranz), 
A., i, 725. 

aromatic (Giua), A., i, 198, 551; 
(Giua and Anobletti), A., i, 
556; (Giua and Giua), A.,i, 858. 
reduction of (Korczynski and 
PiASECKi), A., i, 617 ; (Moore), 
A., i, 742. 

toxic action of (LirsoHiTz), A., i, 
203. 

emulsified, reduction of (Lapworth 
and Pearson), T., 766; (Haworth 
and Lapworth), T., 768. 
colour reactions of (Rudolph), A., ii, 
604. 

Nitroform, substituted derivatives, 
colorations produced by (Graham 
and Macbeth), T., 1362. 
halogen derivatives of (Macbeth and 
Pratt), T,, 364. 


Nitrogen, pure, preparation of, apparatus 
for (Waran), a., ii, 646. 
band spectra of (L. and £. Bloch), 
A., ii, 529. 

gravitational displacement of bands 
of, in the solar spectrum (Grebe 
and Bachbm), A.,ii, 143. 
active, luminosity of (v. Angerer), 
A., ii, 257 ; (Zenneck), A., ii, 268. 
effect of point discharge in (Pirani 
and Lax), A., ii, 197. 
radiating potentials of (Smith), A., ii, 
77. 

physical properties of, at the boiling 
point (Gerold), A., ii, 585. 
quadrupolar moment for (Keesom), 
A.y ii, 327. 

fixation of, by bacteria (Whitinq and 
Schoonover), A., i, 208. 
by the Bucher cyanide process 
(PosNJAK and Meuwin), A., i, 
500. 

in sea water (Moore, Whitley, and 
Webster), A., i, 211. 
explosion of acetylene and (Garner 
and Matsuno), T., 1903. 
rate of excretion of (McEllroy and 
Pollock), A., i, 531. 
amino-, in urine (OiACCO), A., i, 834. 
protein and residual, in blood serum 
(Quaoliariello), A., i, 73. 

Nitrogen oxides, vacuum spectra of 
(Bair), A., ii, 362. 
absorption of, W nitric and sul¬ 
phuric acids (Sanfourche), A., 
ii, 504. 

equilibrium of, with nitric acid 
solutions (Burdick and Freed), 
A., ii, 313. 

additive reactions with, in organic 
chemistry (Wieland), A., i, 552 ; 
(Wieland and Blumich), A., i, 
552, 554 ; (Wieland and Rein- 
del), A., i, 553. 

estimation of, in mixed gases 
(Taylor), A., ii, 128. 

'monoxide (nitrous oxide) preparation 
of (Hofmann and Buhk), A., ii, 
43. 

similarity in molecular structure of 
carbon dioxide and (Rankine), 
A., ii, 192. 

dioxide {piitric oxide) ^ nitration of 
aromatic compounds with (Wie¬ 
land, Reisenegoer, Bernheim, 
and Bohm), A., i, 778. 
per- or ^eir-oxide, preparation of, from 
air (Genelin), A., ii, 105. 
reaction between copper and (Tar¬ 
tar and Semon), A., ii, 336. 
estimation of, in air (Moiii), A., ii, 
345. 
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Nitrogen photochemioal and 

thermal decomposition of (Daniels 
and Johnston), A., ii, 249. 

Nitric acid, heat of dilation and 
specific heat of (Bichabds and 
Rows), A., ii, 880. 
distillation of, and of its mixtures 
with sulphuric acid (Pascal and 
Gabnier), a., ii, 504. 
equilibrium of aqueous solutions of, 
with oxides of nitrogen (Burdick 
and Freed), A., ii, 313. 
action of, on copper (Bagsteii), T., 
82. 

action of mixtures of sulphuric acid 
and, on metals (Pasc al, Gahi$ieR) 
and Labourrasse), A., ii, 585. 
decomposition of, in organic nitra¬ 
tions (Rice), A., i, 102. 
reduction of aryl derivatives of 
(Meyer and Reppe), A., i, 235. 
action of, on phenols and their 
ethers (Meyer and Elbers), A., 
i, 240. 

and its salts, removal of, by means 
of ethyl alcohol (Schnkidewind), 
A., ii, 129. 

psters, action of Giignard reagents 
on (Hepworth), T., 251. 
detection of. (Lonoinescu and 
Chaborski), a., ii, 411. 
detection and estimation of (Anon.), 
A., ii, 558. 

estimation of (Winkler), A., ii, 
274. 

estimation of water in mixtures of 
sulphuric acid and (Bekl and v. 
Boltenstern), a., ii, 705. 

Nitrates, manufacture of (Boul- 
langer), a., i, 836. 
potential of the change from nitrites 
to (Klemenc), a., ii, 297. 
reduction of, by means of Scales’s 
zinc-copper couple (Harrison), 
A., ii, 345. 

detection of, with diphenylamine 
(Weinhagen), a., ii, 346. 
detection of, in presence of nitrites 
(Oliveri-Mandala), a., ii, 346. 
estimation of, by Ulsch’s method 
(Mach and Sindlinger), A., ii., 
594. 

estimation of, in bismuth salts 
(McLachlan), a., ii, 518. 
estimation of, in plant tissues 
^Strowd), a., ii, 59. 
estimation of nitrogen in (Arnd), 
A., ii, 68; (Nolte), A., ii, 
618. 

Nitrous acid, action of, with hydr¬ 
azine and with azoimide (Oliyeri- 
MandalA.), A.,ii, 346, 694. 


Nitrogen:— 

NitSritos, potential of the change from, 
to nitrates (Klemenc), A., ii, 
297. 

effect of light on the reduction of 
(Baudisch), A., ii, 290. 
reactious of, with weak bases (Hof¬ 
mann and Buhk), A., ii, 43. 
estimation of, b^ diazotisation 
(Muhlert), a., li, 594. 
estimation of, electrometrically 
(Hendrixson), a., ii, 651. 
estimation of, in plant tissues 
(Strowd), a., ii, 69. 
estimation of nitrogen in (Arnd), 
A., ii, 58. 

Nitrogen detection and estimation 

detection of, in organic compounds 
(Zengiielis), a., li, 557. 
estimation of (Brinton, Schertz, 
Crockett, and Merkel), A., ii, 
592. 

estimation of, gasometrically(STEHLS), 
A., ii, 657. 

estimation of, by KjeldahPs method 
(Citron), A., ii, 58; (Phelps ; 
Phelps and Daudt ; Cochrane). 
A., ii, 127; (Mestrezat and 
Janet), A., ii, 411; (Daudt), A., 
ii, 462. 

estimation of, microchemically (LOh- 
RiG ; Stan& K), A., ii, 557 ; (Polo- 
no vski and Vall^b), A., ii, 593. 
estimation of, microchemically, in 
agricultural materials (Geilmann), 
A,, ii, 128. 

estimation of, in blood (Stbhlk), A., 
ii, 128. 

estimation of, in fertilisers (Froide- 
vaux and Vandbnbbrghb), A., ii, 
462. 

estimation of, in nitrates (Nolte), 
A., ii, 518. 

estimation of, in urine (Mestrezat 
and Janet), A., i, 477 ; ii, 68. 
estimation of nitrates and nitrites in 
(Arnd), A., ii, 58. 

amino-, estimation of, in organic 
substances (Willard and Cake), 
A., ii, 128. 

* ‘ Nitrolime.’* See Calcium cyanamide. 

Nitron fiuorosulphonate (Traube and 
Rei bke), a., li, 539. 

Nitronio derivatives (Alessandri), A„ i, 
670. 

Nitroprusiio acid, and its salts (Bur¬ 
rows ami Turner), T., 1450. 

Nitroprusiidei, constitution of (Bur¬ 
rows and Turner), T., 1460. 

Nitroso-oompoundf, condensation of p- 
nitrobeuzyl chloride with (Barrow 
and Griffiths), T., 212 . 
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Nitnmi aeid. See under Nitrogen. 
Komenelature of organic compounds 
(Wheeler), A. , i, 297. 

Nomograms for chemical calculations 
(Babini), a., ii, 395. 

Hon-eleetrolytes, coagulation of colloids 
by (Klein), A., ii, 684. 
Nonylcarbamide, a-bromo- (Tiffeneau 
and Ardelt), A., i, 776.„ 

Nopie acid, methyl ester (Ostling), A., 
i, 846. 

Norharman (^-carholim)^ synthesis of, 
and its salts (Kermack, Perkin, and 
Robinson), T., 1602. 

Norharmol (Kermack, Perkin, and 
Robinson), T., 1619. 
Norharmoloarboxylio acid, and its sul¬ 
phate (Kermack, Perkin, and 
Robinson), T., 1618. 

Norraline, and its isomerides and deriv¬ 
atives (Abderhalden and Kurten), 
A.,i, 647. 

Novooaine, excretion of, in urine 
(Thibulin), a., i, 206. 

Nucleic aeid (Morel), A., i, 641. 
preparation of, from aninml tissues, 
and its analysis (Levene), A., i, 
821. 

complex (Feuloen), A., i, 76. 
from the pancreas (Hammarsten), 
A., i, 200. 

metabolism. See Metabolism, 
from yeast. See Yeast-nucleic acid. 
See also Thymus-nucleic acid. 

Nucleic acids, preparation of (Feuloen), 
A., i, 136. 

and their action in vitro (Doton), 
A., i, 521. 

cleavage of (Steudel and Peiser), 
A., i, 136. 

Nuclein metabolism. See Metabolism. 
Nucleotides, action of liver extract on 
(Thannhauser and Ottenstein), 
A., i, 526. 

Nutrition, value of amino-acids in 
(Sure), A., i, 626. 

experiments on carbohydrates in 
(Desorez and Bierry), A., i, 144. 
effect of water-soluble vitamins on 
(Karr), A., i, 75. 

0 . 

Oak, volatile constituents of the leaves 
of (Franzkn), A., i, 644. 
tannin from the bark of (Feist and 
Sohon), a., i, 117. 
poison. See Khus diversiloha. 
Obituary notices 

Sir William de Wiveleslie Abney, T., 
629. 

Henry Bassett, T., 532. 


Obituary notices 
Albert Edward Bellars, T., 2120. 
Edward John Bevan, T., 2121. 
Bertram Blount, T., 545. 

Alexander Wynter Blyth, T., 646. 
John Cannell Cain, T., 533. 

Sir Lazarus Fletcher, T., 647. 

Armand Gautier, T., 587. 

Edward Kinch, T., 2123. 

Henry Rondel Le Sueur, T., 2125. 
George Blundell Longstaff, T., 2127. 
Edmund James Mills, T., 2130. 

David Henry Nagel, T., 661. 

William Odling, T., 663. 

Spencer Percival Umfreville Pickering, 
T., 664. 

William Herbert Pike, T., 539. 

John Ruffle, T., 641. 

John Shields, T., 569. 

Charles Simmonds, T., 542. 

Bertram James Smart, T., 544. 
Richard Henry Vernon, T., 2132. 
Leonard Philip Wilson, T., 671. 
Ochres, analysis of (Raynauu), A., ii, 
713. 

Ocimum graiissimum^ constituents of 
oil from (Roberts), A., i, 679. 
Ootadeoacolophenio aeid (Aschan), A., 
i, 513. 

Octahydroanthraoene (Tetralin 

G. m. b. H.), A., i, 410. 

1:1 '-Oetahydrodinaphthyl, 4:4'-dtamino- 
(Tetralin G. m. b. H.), A., i, 406. 
Octahydroferricyanio acid, metallic salts 
(Luck), A., i, 232. 

Octahydrophenanthrene (Tetralin 

G. m. b. H.), A., i, 410. 
Ootamethoxytetraphenylhydrazine di¬ 
perchlorate (Meyer and Reppe), A., 
i. 236. 

a-Octamylose (Karrer), A., i, 707. 
7i-Octane, melting point of (db For¬ 
ce and), A., ii, 85. 

Octaphenyldiiodosilicotetrane (Kipp¬ 
ing and Sands), T., 839. 
Ootaphenylsiliootetranc oxides (Kipp¬ 
ing and Sands), T., 841. 

Ootoio acid, a>amino-, and a-hydroxy-, 
ethyl esters (Marvel and Noyes), 
A., i, 16. 

Odow, relation between chemical con¬ 
stitution and, and the mechanism of 
its perception (Tsohirch), A., i, 756. 
Oils, animal marine, hydrogenation of 
(Marcelet), a., i, 646. 
drying, oxidation of (Coffey), T., 
1152, 1408. 

essential. See Oils, vegetable, 
ethereal. See Oils, vegetable, 
fatty, size of molecules of, and their 
molecular solutions (Wooo), A., ii, 
575. 
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Oilsi fatty, solubility of organic acids in 
(Ybrkade), a., i, 290. 
mineral. See Petroleum, 
vegetable, physical constants and 
characteristic derivatives of the 
constituents of (Roure-Bkht- 
BAND Fils), A., i, 797. 
occurrence of moslene in (Mura- 
yama), a., i, 876. 
estimation of alcohols and phenols in 
(van Urk), a., ii, 660. 
estimation of the iodine value of 
(Maroosches and Baku), A., ii, 
716. 

estimation of sulphur in (Hauser), 
A., ii, 617. 

Oleic acid, lecture experiment to show 
the reduction of, to stearic acid 
(Feulgkn), a., ii, 448. 
benzyl ester (Siionle and Row), A., i, 
341. 

a-glucose ester (Hess, Mcssmer, aud 
Kletzl), a., i, 806. 

Olibanols, isomeric (Fromm and Klein), 
a., i, 797. 

Oligodynamic hamolysis (Hausmann 
and Kerl), A., i, 143; (Wernicke 
and SoRDELLi), A., i, 768 ; (Falta 
and Richter-Quittner), A., ii, 335. 

Oligodynamy (AcI&l), A., i, 147; 
(I)oerr), a., i, 209. 

Olive oil, surface tension between water 
and (Hartridgb and PeteRvS), A., ii, 
87. 

Opacity of liquids, moasurement of 
(Holker), a., i, 633. 

Opianio acid phenylmethylhydrazone 
(Fargher and Perkin), T., 1744. 

m-Opianio acid, and its derivatives 
(Fargher and Perkin), T., 1724. 

Opium, estimation of morphine in 
(Ugarte), a., ii, 225, 360. 

Optical activity, relation between colour 
and, of organic compounds (Longo- 
BARDi), A., ii, 288. 
rotation and chemical constitution 
(B. K. and M. Singh and Lal), 
T., 1971. 

numerical values of (Levene), A., 
ii, 613. 

of mixtures of sugars (Vosburgh), 
A., ii, 233. 

Optically active compounds, absorption 
spectra and rotatory dispersion of 
(Eupe, Krethlow, and Langbein), 
A., ii, 473. 

Optochin. See Ethyldihydrocupreine. 

Orchids, alkaloids in (Wester), A., i, 486. 
gluoosides from (Delauney), A. ,i, 296. 

Orcinol, action of cyanogen and hydrogen 
chloride on (Karrer and Fsrla), 
A., i, 841. 


Orcinol, dmmino-, hexa-acetyl derivative 
(Henrich and Rossteutscher), A., i, 
888 . 

Orcylglyozylic acid, derivatives of 
(Karrer and Fbrla), A., i, 342. 

Organic compounds, nomenclature of 
(Wheeler), A., i, 297. 
relation between colour and optical 
activity of (Longobardi), A., ii, 
288. 

chemical constitution and crystal¬ 
lography of (Schleicher), A., 
ii, 25. 

co-ordination theory of the structure 
of (Piccard and Dardel), A., ii, 
894. 

measurement of the stability of (v. 

Euler and Laurin), A., ii, 498. 
mobility of atoms and groups in 
(Montagne), a., i, 89. 
freezing points of (Timmermans), A,, 
ii, 430, 431; (Timmermans and 
Mattaar), a., ii, 622. 
thermochemical data of (Swibnto- 
SLAWSKI), A., ii, 679. 
catalytic hydrogenation of (Kelber), 
A., ii, 630, 688. 

elimination of carbon dioxide from 
(Kunz-Krause and Manicke), A., 

i, 648. 

removal of halogens from (Hedelius), 
A., ii, 182. 

decomposition of hydrogen peroxide 
by (Morgulis aud Levine), A., 

ii, 17. 

with carbon double bonds, additive 
products of, with acids (K Ehr¬ 
mann and Effront), A., i, 348. 
oxidation of, with chromic acid, 
(Cordebard), a., ii, 280. 
containing halogens, redaction of 
(Brand), A., i, 783, 786. 
effect of, on the development of plants 
(Ciamioian and Ravenna), A., i, 
483. 

detection of nitrogen in (Zenghelis), 
A., ii, 657. 

estimation of arsenic in (Robertson), 
A., ii, 275. 

estimation of chlorine in (Weitzel), 
A., ii, 591. 

estimation of chlorine, phosphorus and 
sulphur in (GriSgoirb and Car- 
piaux), a., ii, 461. 
estimation of iron in, microchemically 
(Nicloux and Welter), A., ii, 
623. 

estimation of mercury in (Bauer), 
A., ii, 667. 

combustion method for estimation of 
organic matter and organic C|^rb<ui 
in (Bead), A., ii, 348. 
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Orga&iim, animal, effect of salts on 
oxidation in the (Bing), A., i, 
286. 

methylation in the (Tomita), A., i, 
884. 

lower animal and plant, effect of 
colloidal metals on (v. Plotho\ 
A., i. 82. 

Organs, animal and plant, detection of 
metals and of arsenic in (Kxilholz), 
A., ii, 708. 

Orlentite (Hbwbtt and Shannon), A., 
ii, 460. 

Orsellinic acid, tetra-acetyl glucose ester 
(Karkbr, Baumgartbn, Gunther, 
Harder, and Lang), A., 1, 263. 

Orthoclase containing barium (Tscher- 
mar), a., ii, 121. 

potassium in solutions of, in relation 
to its availability to plants (Breaze* 
ALE and Briggs), A., i, 388. 

Orthoformic acid, ethyl ester, hydrolysis 
of (Skraual and Ringer), A., ii, 
681. 

Osminm, X*series spectrum of (Dau- 
villier). A., ii, 669. 

^s^roxide, reduction of, by fats (Par¬ 
tington and Huntingford), A., 
ii, 614. 

action of hydrochloric acid on 
(Remy), a., ii, 267. 

Osmosis with gold-beaters’ skin mem¬ 
branes (Bartell and Madison), 
A., ii, 90. 

electrical. See Electrical osmosis and 
Electro-endosmosis. 

Osmotic pressure, kinetic theory of 
(Herzfeld), a., ii, 384. 
regulation of (Palmer, Atchley, and 
Loeb), a., ii, 634. 

of strong solutions (Cernatesco), A., 
ii, 676. 

and toxicity of soluble salts in soils 
(Greaves and Lund), A., i, 768. 

Otoba batter (Baughman, Jamieson, 
and Brauns), A., i, 296. 

Ouabain, distinction between strophan- 
thin and (Richaud), A., ii, 601. 

Overvoltage (Newrkry), T., 477 ; 

(Dunnill), T., 1081 ; (MaoInnes), 
A., ii, 11 . 

Oxalic acid, preparation of, from lignin 
(Hbuser and Winsvold), A., i, 845. 
in young leaves (Bau), A., i, 838. 
reaction of iodic acid with (Lemoinb), 
A., ii, 100, 600, 640. 
biochemical behaviour of (Sikburg 
and Vibtensb), A., i, 145. 
metallic salts, decomposition of 
(Hbrsohkowitsch), a., i, 496. 
salts, physiological action of (Hara), 
A., i, 478. 


Oxalic acid, calcium salt, opacity of 
suspensions of (Holeer), A., i, 
633. 

potassium salts, decomposition of, bv 
solvents (Sabalitsuhka), A., ii, 
401. 

potassium hydrogen salt, use of, as a 
standard in alkalimetry (Osaka and 
AndO), a., ii, 132. 

hydrolysis of esters of homologues of 
(Skrabal and Singer), A., ii, 34. 
detection of (PolonoVvSKI), A., ii, 601. 
detection of, in presence of formic and 
tartaric acids (Krauss and Tampre), 
A., ii, 466. 

estimation of (Abelmann), A., ii, 

419. ^ 

estimation of, in urine and faeces 
(Bau), a., ii, 356. 

Oxalnric acid, estimation of, in urine 
and faeces (Bau), A., ii, 356. 

Oxalyl chloride (Staudinger, Sohlen- 
KER, and Goldstein), A., i, 432, 433. 

Ozamic acid, ethyl ester, hydrolysis of 
(Skrabal and Crete), A., ii, 681. 

Oxamide, oxidation of (Fosse), A., i, 
165. 

Oxazines, synthesis of (Fairbourne and 
Toms), T., 2076. 

of the naphthalene series, synthesis of 
(Ludwig-Semeli6 ), A., i, 448, 689. 

Oxidation, mechanism of (Wieland), 
A., i, 889. 

pressure limits of (Jorissen), A., ii, 
99. 

in the organism (Spiro), A., i, 639. 
effect of salts on (Bing), A., i, 286. 

Oxides, solid, molecular volumes of 
(Balareff), a., ii, 576. 

o/ 8 -Oxido- 77 -diphenyl-A^-butenoio acid, 
and a-bromo-, ethyl esters (Staudin¬ 
ger and Reber), A., i, 246. 

Oxime CgHijON, from oxidation of 
diamylene (Schindelmeiser), A., i, 
491. 

Oximes, isomerism of (Atack), T., 1175 ; 
(Atack and Whinyates), T., 1184. 

Oximinoaceto- 6 -chloro-o-anisidide 

(Maritnet and Coisset), A., i, 616. 

AT-Oximino-ethers, foi-mation of (Bar- 
row and Griffiths), T., 212 . 

Oxindoles AT-substituted, preparation 
of (STOLLjt), A., i, 696. 

Oxindole- 6 - 8 alphonic acid, and its 
oxime and sodium salt, and amino- 
(Martinet and Dornier), A,, i, 
616. 

Oxomalonic acid, ethyl ester, carbazones 
and hydrazones of (Staudinger and 
Hammet), a., i, 325. 

Oxonic acid, transformations of (Biltz 
and Robl), A., i, 891. 
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6- 0zy-4-aldeh7do-2-ph6nylpyrimidine, 

and its oxime (Johnson and Mikes- 
ka), a., i, 57. 

Ozycellolosey dififerentiation of, from 
hydrocellulose (Schwalbe and 
Becker), A., i, 308. 

Oxydases in plants (FernIndez ; 
Onslow), A., i, 485. 

Ozydihydroepicampholenic acid (Per¬ 
kin and Titlby), T., 1103. 

Ozydisilin (Kautsky), A., ii, 505. 

Oxygen, absorption spectrum of (Du- 
CLAUX and Jban'iet), A., ii, 613. 
quadrupolar moment for (Keesom), 
A., ii, 327. 

number of molecules in a given volume 
of (SrAxESCu), A., ii, 399. 
density of (Moles and Gonzalez), 
A., ii, 546. 

inflammation point of mixtures of 
hydrogen and (Fiesel), A., i, 317. 

Oxygen estimation:— 
estimation of, dissolved in water 
(Vanossi), a., ii, 517. 

Oxyhamocyanin, reduction of (Dii^Rit 
and Schneider), A., i, 366. 

Oxyhamoglobin, preparation and re- 
crystallisation of (Dudley and 
Evans), A., i, 749. 
ultra-violet spectrum of (Dui^ri*.), A., 
i, 625. 

action of cyanogen derivatives on 
(VLfes), A., i, 281. 
relation of, tqcaibon dioxide in blood 
(Campbell and Poulton), A,,i, 141. 

8-Oxy-l-metlioxy-7-(2')-iRdoxylacenaph- 
thene (Staudinger, Goldstein, and 
ScilLENKER), A., i, 434. 

8-Oxy-l-methoxy-7-(2')-oxythionapli- 
thenylacenaphthene (S iaudinger, 
Goi.dsi’EIN, and Schlenker),A., i,434. 

7- Oxy-l :2-naphthaquinone- l-oxime, 7 - 
peiitammino-l:7-dicobaltic salt (Mor¬ 
gan and Smith), T., 709. 

8- Oxy-l:2-naphthaquinone-2-oxime-3:6- 
disulphonio acid, pentamminocobaltic 
salts (Morgan and Smith), T., 713. 

6-Oxy-2-phenyl-4-aminomethylpyrimi- 
dine, and its hydrochloride (Johnson 
and Mikeska), A., i, 57. 

6-Oxy-2-phenyl-4-diethox3rmethyl- 
pyrixnidine (Johnson and Mikeska), 
A., i, 57. 

3-Oxy(l)thionaphthen, derivatives of 
(Smiles and McClelland), T., 1810. 

3-Oxy(l)tliionaphthen, 4-chloro-, and its 
derivatives (v. Auwbrs and Thies), 
A., i, 121. 

2-(or 4)-Oxy-4*violone (Dilthey and 
Burger), A., i, 430. 

Ozone, decomposition of, by light 
(Griffith and Shutt), T., 1948. 


Ozone, action of, on alkali and alkaline 
earth metals (Strecker and Thiene- 
mann), a., ii, 44. 

P. 

Paeonol, 3* amino-, and its diacetyl 
deiivative (Sonn), A., i, 279. 

Palladium, adsorption of hydrogen by 
(Firth), T., 1120. 

relation between the occlusion of 
hydrogen by, and its catalytic 
activity (Maxted), T. 1280. 
sols, effect of temperature on the 
catalytic power of (Rocasolano), 
A., ii, 321. 

Palladium alloys with copper, activity 
of (Nowack), a., ii, 208. 
with gold, use of, for crucibles 
(Washington), A., ii, 194. 
with hydrogen, conductivity of 
(Smith), A., ii, 423. 
with silver, activity of (Nowack), 
A., ii, 208. 

Palmierite, from Vesuvius (Zambonini), 
A., ii, 458. 

Palmitic acid, structure and properties 
of thin films of, on water (Adam), 
A., ii, 488. 

benzyl ester (Shonle and Row), A., 
i, 341. 

a-glucose, raffinose, and sucrose esters 
(Hess, Messmer, and Kletzl), 
A., i, 306. 

sodium salt, adsorption by (Laing), 
T., 1669. 

isoPalmitic acid, and its methyl ester 
(Kawase, Suda, and Fukuzawa), 
A., i, 700. 

Panax-sapogenol, and its derivatives 
(Kondo and Amano), A., i, 296. 

Panax-saponin (Kondu aud Amano), 
A., i, 296, 

Pancreas, nucleic acid from the (Ham- 
marsten), a., i, 200. 

Papaver ssomnifemm^ alkaloids and 
latex in (Annett), A., i, 87. 

f^oPapaverineoarboxylic acid, ethyl 
ester(GADAMER and Knocii), A., i,680. 

PapilionacesB, hydrogen sulphide from 
seeds of (Mirande), A., i, 486, 759. 

Paraconic acid, preparation of (Ingold), 
T., 322. 

Paraffin, oxidation products of (Schaar- 
schmidt and Thiele), A., i, 1. 

Paraffins, rate of solidification of 
(Frioke), a., ii, 659. 
oxidation of (Granacher), A., i, 2. 

Paraffins, nitro-, rearrangement of 
(Bamberger), A., i, 218. 

Paraffin wax, oxidation of (Gr^n and 
Wirth), a., i, 3. 
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Faraglobulin, gold number and sensitis¬ 
ing action of (RbitstStteb), A., ii, 
176. 

Particles, angle of slope of (Langhans), 
A., ii, 39. 

a-Fartioles, disintegration of atoms by 
(Rutherford and Chadwick), A., 
ii, 293, 671. 

Partition, phenomenon of (db Kolos- 
sovsky), a., ii, 440. 

Partition coefficients (Smith), A., ii, 
315. 

Passivity (de Biiuyn), A., ii, 163. 
and photoelectric sensitiveness of 
metals (Frese), A., ii, 669. 

Paternoite (Millosevich), A., ii, 54. 

Peanuts, proteins extracted from 
(Dowell and Menaul), A., i, 644. 

Peanut oil, constituents of (Jamieson, 
Baughman, and Brauns), A., i, 840. 

Peat, separation of the amide nitrogen of 
(Miller and Robinson), A., ii, 718. 

Pecans, proteins extracted from 
(Dowell and Menaul), A., i, 644. 

Pectin, action of alkalis and pectase on 
(Tutin), a., i, 751. 

Pehetia JVrightiit constituents of 
(Kond6), a,, i, 387. 

Penicilliwriy effect of selenium on the 
development of (N^meo and Ki.§), 
A., i, 294. 

Penicillium glaucum^ enzyme formation 
by (v. Euler), A., i, 482. 

Pentabutyrylf^oglucose (Hess, Mess- 
mer, and Klbtzl), A., i, 306. 

8:4:2':4':6'-Pentamethozy-aa-diphenyl- 
propan-jS-one, w-hydroxy- (Nieren- 
stkin), T., 166. 

Pentane, /8-amiuo-, and its phenylcarb- 
amide (Mailuk), A., i, 314. 

Pentane lamp. See Lamp. 

cyc7oPentane- l-acetic-l • carboxylic acid 
(Norris and Thorpe), T., 1208. 

ci/cZoPentane^iro-4’bromocycZohexane- 
3:5-dione (Norris and Thorpe), T., 
1210. 

o^c7oPentane^p^Vo-4:4-tf^bromo(^cZohex- 
ane-3:5-dione (Norris and Thorpe), 
T., 1210. 

cycZoPentane*l:l-diacetic acid (Norris 
and Thorpe), T., 1208. 

<fZ-Zra7W-C2/cZoPentane-l:3-dicarboxylic 
acid, resolution of (Perkin and Scar¬ 
borough), T., 1400. 

cw-cycZoPentane-1:3-dicarboxy]io acid, 
l:3-tffbromo-, and its methyl ester 
(Perkin and Scarborough), T., 1407. 

c2^cZoPentane^iro-3:5-diketo-4-cZi^io- 
cj/eZohexane (Naik), T., 1240. 

r^cZoPentanespfroc^cZoliexane-3:6-dione, 
and its anilide (Norris and Thorpe), 
T., 1207. 


oyoZoPentane5piVooycZoliezane*3:6-dione- 
2-oarboxylio acid, ethyl ester (Norris 
and Thorpe), T., 1207. 

o^oZoPentane'l:2:2:3'tetraearbozylio 
acid, ethyl ester (Perkin and Robin¬ 
son), T., 1397. 

m- and Zmn$-o2^cZoPentane-l:2:3-tri- 
carboxylio acids, synthesis and resolu¬ 
tion of (Perkin and Robinson), T., 
1392. 

c^cZoPentanone-8-earboxylio acid, and its 
ethyl ester (Ingold and Thorpe), T., 
500. 

oyeZoPentanone-2:4*dicarboxylio acid, 

ethyl ester, and its semicarbazone 
(Ingold and Thorpe), T., 499. 

cpcZoPentanone-3:4>dicarboxylic acid, 
and its derivatives (Ingold), T., 349. 

Pentapropionyhsoglucose (Hess, Mess- 
MER, and Kletzl), A., i, 306. 

3-Pentatriaoontanol (Schicht), A., i, 
156. 

Pentawovaleryhsoglucose (Hess, Mess- 
MEB, and Kletzl), A., i, 306. 

ci/cZoPentenylacetone, and its semi¬ 
carbazone (Kon), T., 823. 

Pentosans, estimation of (Ling and 
Nanji), A., ii, 601. 

Pentoses, estimation of (Ling and 
Nanji), A., ii, 601; (Spoehr), A., ii, 
714. 

c^cZoPeniylacetone, and its semicarb- 
azone (Kon), T., 824. 

Pepsin, action of (Hammarsten), A., i, 
138. 

hydrolysis of gelatin by (Northrop), 
A., i, 823. 

digestion of proteins by (Northrop), 
A., i, 137. 

estimation of the proteolytic activity 
of (Brewster), A., ii, 419. 

Peptides, amphoteric properties of (Eck- 
weiler, Noyes, and Falk), A., i, 
316. 

Peptones, detection of, in urine (Fitti¬ 
paldi), A., ii, 419. 

Perchlorates and Perchloric acid. See 
under Chlorine. 

PerhydrO’O-benzylbenzoic acid, and its 
salts (Willstatter and Wald- 
schmidt-Leitz), a., i, 668. 

Perhydro-a-naphthylmethylbenzoio 
acids, and their salts (Willstatter 
and Waldschmidt-Leitz), A., i, 668 . 

Perhy drophenylnaphthylmethane -O’ 
carboxylic acids, isomeric, preparation 
of (Willstatter), A., i, 177. 

Perilla oil, constituents of (Nishizawa), 
A., i, 258. 

Periodic system of the elements (Nod- 
der), a., ii, 38; (Oddo), A., ii, 102 ; 
(Partington), A., ii, 108. 
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Periodic flyitem, modification of (Mar- 
gaby), A., ii, 548. 

atomic structure, and radioactivity 
(Urbach), A., ii, 261. 
in relation to radioactive degradation 
(Kirohhof), a., ii, 103. 

Permanganates. See under Manganese. 

Permutites, dissociation and equilibria 
of basic exchange in (GOnther- 
Schulzb), a., ii, 9, 496, 624, 642; 
(Hisschmoller), a., ii, 495. 

Petoxydases (WillstAttbr), A., i, 138. 
in plants (FernAndez), A., i, 485. 

Persulphates. See under Sulphur. 

Perthiooarbonates. See under Thio- 
carbonio acid. 

Petrol, preparation of, from linseed oil 
(Mailhe), a., i, 706. 
preparation of, from rape oil (Mailhe), 
A., i, 841. 


Petroleum, theory of formation of (Stein- 

KOFF, WlNTERNITZ, RoEDERER, 
and WoLYNSKi), A., i, 24. 
formation of, from fish oils (Koba- 
YASHi), A., i, 297. 

light, analysis of (Chercheffsky), 
A., ii, 280; (Ciiavannb and 
Simon), A., ii, 354. 
products, estimation of sulphur and 
chlorine in (Bowman), A., ii, 706. 
Phagocytosis by solid particles (Fenn), 
A., i, 640. 

action of alkali salts on (Radsma), A,, 


i, 204. 

Phascoliis aureus (mung bean), proteins 
from (Johns and Waterman), A., i, 


84. 


Pliaseolm lunatus^ hydrocyanic acid in 
the beans of (LOiirig), A., i, 387. 

Phase rule (Le Chatelieu), A., ii, 31. 

Phenaoyl sulphide, hydrazones and 
semicarbazones (Fromm and EiiR- 
hardt), a., i, 275. 
butyl sulphide, and its mercuroiodide 
(Whitnkr and Reid), A., i, 301. 

9-Phenacylfluorene, 2:7-dibromO' 
(SiKGLITZ), A., i. 111. 

Phenaeylphenyl-a-naphthylmethyl- 
arsonium bromide (Burrows and 
Turner), T., 434. 

Phenacylsulphone, hydrazones and 
semicarbazones (Fromm and Ehr- 
hardt), a., i, 276. 

WW'-Phenacylsulphone-l:6-dfcamino- 
biuret (Fromm and Ehrhardt), A., i, 
276. 


l-Phenacyltheobromine, and 8:4-£fniydr- 
oxy-, and their derivatives (Mannich 
and Kroll), A., i, 886. 
7-Phenacyltheophylline, and its deriv¬ 
atives and 8:4«d^hydroxy- (Mannich 
and Kroll), A., i, 885. 


Phenanthranaphthazino-lSsulphonic 
acid, e^iamino- and df^nitro-hydroxy- 
(Watson and Dutt), T., 1218. 

Phenanthraphenazine, amin o-derivatives 
(Watson and Dutj), T., 1216. 

Ph6nanthraphenazine-2:7-bis-(2')-azo- 
7^-amino-l'-hydroxynaphthal6n6’3'- 
sulphonio acid, 11-amino- (Watson 
and Dutt), T., 1220, 

Phenanthraquinone colouring matters 
(Watson and Dutt), T., 1211. 

Phenanthraquinonebi6(2')-azo-7^- 
amino-l'-hydroxynaphthalene-3^-8ul- 
phonic acids (Watson and Dutt), T., 
1219. 

Phenanthraquinonediphenylhydrazone* 
jjp'-disulphonic acid, 2:7-diamino- 
( Watson and Dutt), T., 1221 . 

Phenanthraquinoneimide, and its an¬ 
hydride, and their salts and deriv¬ 
atives (ScHONBERG and Rosenthal), 
A., i, 809. 

1:2* (9': lOOPhenanthrazLnoanthra- 
qninone, 4-ainino- (Terres), A., i, 
677. 

Phenanthrene, hromo-dcrivatives of 
(Henstock), T., 55. 

Phenanthreneqninobenzophenoneket- 
azine (Gerhardt), A., i, 747. 

Phenanthreneqninoflnorenoneketazine 
(Gerhardt), A., i, 747. 

9(10)-Phenanthxidone, preparation of 
(Oyster and Adkins), A., i, 270. 

Phenanthrene, 2(?);10-dibromo-, and its 
oxime (Henstock), T., 58. 

Phenarsazine, and its derivatives, and 
amino-, and mono- and iif-nitro- 
(Wieland and Rheinheimer), A., i, 
878. 

Phenarsazlnio aold, and amino-, and 
uitro- (WiELAND and Rheinheimer), 
A., i, 373. 

Phenazoxine, 4-nitio-, and its acetyl 
derivative (Kehrmann and Ramm), 
A., i, 128. 

Phenetole, jt?-nitro-, velocity of hydr¬ 
olysis of (Blom), a., ii, 497. 

0 - and ^-nitro-, preparation of, from 
chloronitrobeuzene (Blom), A., i, 
413. 

p-Phenetylcarbamide {diilcin\ sweeten¬ 
ing power of (Paul), A,, i, 109. 

Phenetylenedimerouridiaoetate (Dim- 
roth), a., i, 697. 

Phenheptamethylene. See Benzosuber- 
ene. 

Phenol, miscibility of, with mineral 
solutions (Dubrisay), A., ii, 
282. 

hydrogenation of (Vavon and Det- 
RIE), A., i, 605. 
nitration of (Rice), A., i, 102. 
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Phntoly condensation of 4-niethyll)€nzo> 
phenone chloride with (Hahn), A., 
i, 243. 

action of tin with (Zoller), A.»i,288. 
chemical potential and toxicity of 
solutions of (Laird), A., i, 161. 
toxicity of, towards yeast (Fulmer ; 

Fraser), A., i, 293. 
detection of (Rodillon), A., ii, 282. 
estimation of (Emery), A., ii, 603. 

Phenol, m>amino-, equilibria of amines 
with (Kremann and Hohl), A., i, 
662. 

p-amino-, and its alkyl ethers, deriv¬ 
atives of (Kolshorn), A., i, 413. 
o-aminothio-, action of, on o-quinoues 
(Stahrfoss), a., i, 457, 794. 
<ribromo-, bromide, action of mercury 
on (Hunter and Woollett), A., i, 
238. 

Zrmhloro-, silver salt, action of iodine on 
(Hunter and Seyfried), A., i, 239. 
tri- and ^c^ra-chloro-derivatives, and 
their benzoates (Holleman, van 
DER Hoeven, and van Haeften), 
A.,i, 102. 

o-nitro-, condensation of formaldehyde 
with (Fishman), A., i, 23. 
2:4-fftnitro-, equilibrium of, with 
phenylenediamincs (Kremann and 
Zawodsky), a., i, 601. 

^rfnitro-. See Picric acid. 

Phenols, tautomerism of (Fuchs), A., i, 
241. 

equilibria of diplienylmetliano with 
(Kremann and Fritsch), A., i, 662. 
complex mercury compounds of (Pao- 
lini), a., i, 902. 

compounds of hexamethylenetetra¬ 
mine with (Harvey and Baeke¬ 
land), A., i, 239. 

and their ethers, action of nitric acid 
on (Meyer and Elreks), A., i, 240. 
silver salts, catalytic decomposition 
of (Hunter and Woolleti’), A., i, 

. 238 ; (Hunter and Seyfried), A., 

i, 239. 

estimation of, in ethereal oils (van 
Urk), a., ii, 660, 

Phenols, amino-, equilibrium of, with 
phenols or nitro-compounds (Kre- 
mann, Lupfkr, and Zawodsky), 
A., i, 661. 

o-amino-, oxidation of (v. Auwers, 
Borsche, and Weller), A., i, 671. 
nitro-, metallic derivatives of (God¬ 
dard), T., 1161; (D. and A. E. 
Goddard), T., 2044. 
mono- and di-nitrq-, influence of 
position on the solubility and 
volatility of (Sidqwick and Al- 
DOUfl), T., 1001. 


Phenols, thio- (Brand and Stallmann), 
A., i, 664. 

Phenol^^hromoooumarem ( Krishna), T. , 
1424. 

Phenolcarboxylio acids, distinction of, 
by their conductivity with boric acid 
(Boeseken and Ouwehand), A., i, 
861. 

Phenoloitraconein, and its derivatives 
(Krishna and Pope), T.,289. 

rhenolcoumarein, and its salts and 
derivatives and ^e^rabromo- (Krish¬ 
na), T., 1420. 

Phenolic substances, estimation of, in 
urine (Tisdall), A., ii, 67. 

Phenolphthalein, preparation of (Ward), 
T., 860. 

constitution of, and effchloro- (CoN- 
sonno and Apostolo), A., i, 346. 

Phenolphthalein, bromo-d erivati ves, 

colour and constitution of (Moir), 
A., i, 865. 

^e^mchloro-, and its diacetate (Whit¬ 
ing), A., i, 31. 

Phenol-o-sulphonic acid, 6-amino- 
(King), T., 1117, 1417. 
4:6-rfmmino-, nitroamino-, and 6- 
nitro-, and its salts (Kino), T., 
1417. 

Phenolsulphonic acids, preparation of 
picric acid from (King), T., 2105. 

6>Phenoxarsine, and its oxide and sulph¬ 
ide, and 6-bromo-, 6-iodo-, and 6- 
thiocyano- (Lewis, Lowry, and Ber- 
GEIM), A., i, 471. 

Phenoxarsinic acid, and its sodium 
salt (Lewis, Lowry, and Bergeim), 
A., i, 472. 

Phenoxazine, absorption spectra of 
nitro-derivatives of (Kehrmann and 
Goldstein), A., i, 271. 

Phenoxide, sodium, fusion of (Hofmann 
and Heyn), A., i, 606. 

Phenoxide, ^n’broino-, and jfn’iodo-, 
potassium (Hunter and Wool¬ 
lett), A., i, 238. 

nitro-, barium, calcium, and strontium 
(Goddard), T., 1162. 

Phenoxides, metallic, and their thermal 
decomposition (Fischer and Ehii- 
habdt), a., i, 412; (Durand), A., i, 
492. 

Phenoxycacodyl (Lewis, Lowry, and 
Bergeim), A., i, 472. 

3-Phenoxycinnamio acid, o- and p- 
chloro-, and their ethyl esters (liuiiE- 
mann), a., i, 430. 

a-Phenoxy-7-ethoxyisopropyliirethane 
(PuYAL and Montaqne), A., i, 108. 

Phenoxyethyl alcohol, <n-)8-chloro-o-^- 
aminoacetyl derivative (Hinsbbrg), 
A., i, 841. 
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Fhenoxyfumario acid, o- and ^-ohloro-, 
and their ethyl esters (Ruhemann), 
A., i, 430. 

d-Fhenoxytsophthalio acid, 6-bromo- 
(Eckert and Seidel), A., i, 863. 

a-Fhenoxystyrene, o-chloro- (Ruhe* 
MANN), A., i, 430. 

4‘F]ienoxy-m<toluic acid, 6-bromo- 
(Eckert and Seidel), A., i, 863. 

Phenyl allyl ether, (>-amino-, and its 
derivatives (v. Braun and 
Braunsdorf), a., i, 437. 
^>*aniirio-, acyl derivatives (Society 
OP Chemical Industry in 
Basle), A., i, 339. 
isoamyl sulphide (Adams, Bramlet, 
and Ten dick), A., i, 6. 
/3-bromoethyl, j3-chloroelhyl, and 
hydroxyethyl sulphides and sulph- 
oxides, 2:4-6?initro- (Bennett 
and Whincop), T., 1864. 
i37-dibromopropyl ether, 2:4-dinitro- 
(Fairbourne and Toms), T., 1038. 
carbonate, nitration of (Hoeflake), 
A., ii, 540. 

jS-hydroxyethyl ether, 2:4-e?fnitro- 
(KAiiiniuiiNE and Toms), T., 2077. 
iodo^i'chloride, reaction of aniline 
with (PiERONi), A., i, 838. 
methyl sulphide, o-bromo- (Brand 
and Stallmann), A., i, 665. 

Phenylacetaldehyde, nitro*, metabolism 
of. See Metabolism. 

Phenylacetamide, ;7-nitro-, preparation 
of (Gupta), T., 302. 

Phenylacetic acid, mercury derivatives 
(Whitmore and Middleton), A., i, 
878. 

Phenylacetic acid, amino-, resolution 
of, and its derivatives (Minovici), 
A., i, 244. 

Phenylaoetic-p-arsinio acid (Robert¬ 
son and SiTKGLiTz), A., i, 284. 

a-Phenylacetoacetaldehyde (Weitz and 
Scheffer), A.,i, 869. 

Phenylacetophenone (acetyld iphe7iyl\ 

derivatives of (Dilthey, Bauriedel, 
Geissblbrecht, Seeger, and Wink¬ 
ler), A., i, 189. 

Phenylacetylenecarbamic acid, barium 
salt (Rinkes), a., i, 27. 

6-Phenylacridine, picrates of (Bassett 
and Simmons), T., 416. 

Phenylalanine, 3:4-t^diydroxy- (Hirai), 
A., i, 248 ; (SuGii), A., i, 346. 
from the velvet bean (Miller), A., 
i, 84. 

^Phenylalanine, 3:4-dihydroxy-, hydro¬ 
chloride (Waser and Lewandowski), 
A., i, 788. 

Phenylalanine seriei (Waser and 
Lewandowski), A., i, 788. 


Phenylalanine-choline, pi^aration of, 
and its salts (F. and W. Earrer, 
Thom ANN, Horlacher, and Mader), 
A., i, 228. 

Phenylalaninol, and its hydrochloride 
(P. and W. Karrek, Thomann, 
Horlacher, and Mader), A., i, 
230. 

Fhenylalaninol-choline chloride and 
iodide (P. and W. Karrer, Thomann, 
Horlacher, and Mader), A., i, 
230. 

d^Phenylaminoacetic acid, ethyl ester 
derivatives of (Marvel and Noyes), 
A., i, 15. 

Phenylaminoacetic acid, |7-amino-, 
hydrochlorides of (Grant and Pyman ), 
T., 1901. 

Phenylaminoacetonitrile, j[>-hydroxy-, 
and its acetyl derivative (Galatis), 
A., i, 556. 

Phenylaminohenzaldehyde, m-2:4-di- 
nitro- (Mayer and Bans a), A., i, 
176. 

Phenylaminocamphor, and jp-amino-, 
and cZinitro-, and their derivatives 
(Forster and Saville), T., 791. 

Phenylaminocoeramidonine ( B a dische 
Anilin- & Soda-Fabrik), A., i, 
361. 

Phenylaminodiacetic acid, p-hydroxy-, 
and its salts and derivatives (Galatis), 
A., i, 556. 

9-Pheny lamino'9:10-dihy droanthracene, 
and 0 -, WI-, and p-nitro- (Barnett 
and Cook), T., 909. 

Phenylisoamylcarbinol (Reich, van 
W iJCK, and Waelle), A., i, 333. 

1 -Phenyl- 8 -p- anisyl- 5 -methylpyrazoline 
(V. Auwers and Lammerhirt), A., i, 
464. 

Phenyl-d-areenic <2isulphide, amino-, 
thiolacetyl derivative (Binz and 
Holzapfel), a., i, 31. 

Phenylarfine, oamino-, o-bromo-, o- 
hydroxy-, and o-nitro-, derivatives of 
(Kalb), A., i, 376. 

Phenylarsinic acid, mono- and di- 
aminohydroxy-, acetyl derivatives 
(Raiziss and Gavron), A., i, 370. 
o-bromo- (Kalb), A., i, 377. 
5-iodo-3-nitro-4-hydroxy- (Stieolitz, 
Kharasch, and Hanke), A., i, 
524. 

Phenylariinophenyl-o-arsinic acid 

(Kalb), A., i, 876. 

Phenylareinophenyl-o-arBinic acid, 
amino- and m-nitro- (Wieland and 
Rhkinheimbr), a., i, 374. 

Phenylazide, action of phenol, ethyl, 
and methyl alcohols, respectively, on 
(Bamberger), A., i, 717. 
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Phenylaiidei j^-bromo* and j^-chloro-, 
reactions of, with dilate hydrochloric 
and sulphuric acid^ (Bambsroeb), 
A., i, 719. 

Fhenylbenzhydrylaxuine, additive com¬ 
pounds of phenyliminobenzophenone 
with (Alessandki), A., i, 570. 

Phenyl-o'-benzhydrylphenylamines, di- 
nitro- (Kehemann, Ramm, and 
SOHMAJEWSKi), A., i, 600. 

l~Phenylbenzdzazole, 4-hydroxy- (Hen- 
rich and Roedel), A., i, 888 . 
6 -hydroxy- (Henrioh and Wunder), 
A., i, 889. 

2-Phenyl-1:2:3-benztriazole, dmmino* 
and aminonitro- (Schmidt and 
Hagenbockek), a., i, 898. 

2-Phenyl-l:2:3-benztriazole-6-azo-i3- 
naphthylamine (Schmidt and Hagen- 
BbcKEK), A., i, 898. 

Phenylbenzylallylazoninm iodide, com¬ 
pound of thiocarbamide with (Singh 
and Lal), T., 211 . 

Phenylbenzylbutyrolactoneoarbozyl- 
amide (Gault and Weick), A., i, 
674. 

Phenylbenzylhydantoin (Chemische 
Fabrik von F. Heyden), A., i, 
619. 

1 -Phenyl- 3 -benzylideneindene (M ayer, 
SiEGLiTZ, and Ludwig), A., i, 655. 

Phenylbenzylmalononitrile (Chemische 
Fabrik von F. Heyden), A., ii, 
619. 

Phenylbenzylmethylazonium iodide, 
corapouiHl of thiocarbamide with 
(Singh and Lal), T., 211 . 

Phenylbenzylpropylazonium iodide, 
compound of thiocarbamide vrith 
(Singh and Lal), T., 211 . 

dZ-Phenylbromoacetio acid, Z-menthyl 
ester, preparation of (Shimomura and 
Cohen), T., 1820. 

iS'Phenylbromoacrylio acid, o-nitro-, 
ethyl eater (Ruggli and Bolliger), 
A., i, 812. 

Phenyldtbromobismnthine, preparation 
of (Challenger and Allpress), T., 
919. 

Phenylbromonitromethane (Wieland, 
Blumich, and Rkindel), A., i, 653. 

7 -Phenyl-n-butaldehyde, 7 -hydroxy-, 
and its semi-acetal (Helferich and 
LechejO, a., i, 421. 

Phenylbutylcarbinylnrethane (Fuyal 
and Montagne), A., i, 108. 

5-Phenylbntyl methyl ketone semi- 
carbazorie (Borsche and Both), A., i, 
862. 

Phenvlbntyrio acid, d-amino-a-chloro-, 
and its nitrile (Chemische Fabrik 
VON F. Heyden), A., i, 619. 


Phenylbutyrio acid, 7 -hydroXy-, sodium 
salts, rotation of (Thibrfelder and 
Schempp), a., i, 611. 

Phenylbutyrolactoneoarbozyllo acid, 
ethyl ester, and its salts (Gault and 
Weick), A., i, 674. 

AT-Phenyloamphorimide, oxime of, and 
its benzoyl derivative (Forster and 
Saville), T., 792. 

Phenylcarbamide, n-bromo-, and m- 

nitro- (DAiNsand Wbrtheim), A., i, 61. 

a-Phenylcarbamido-i3-2-farylpropionio 
acid (Sasaki), A., i, 808. 

7 -Phenyloarbamyl-a 7 -biBdisulpliido- 
acetoacetie acid, ethyl ester (Naik), 
T., 1241. 

Phenylcarbinol. See Benzyl alcohol. 

dZ-Phenylchloroaoetio acid, Z-menthyl 
ester, preparation of (Shimomura and' 
Cohen), T., 1818. 

Phony Ichloroaoeto- a-bomylamide 

(Shimomura and Cohen), T., 1823. 

Pheny Ichloroaoeto- Z- men thylaxnide 
(Shimomura and Cohen), T., 1823. 

(ZZ-Phenylchloroaoetvl- Z-tyrosine, pre¬ 

paration of, and its ethyl ester 
(Shimomura and Cohen), T., 1824. 

Phenylohloroarsinophenyl-o’arsine bi¬ 
chloride (Kalb), A., i, 376. 

Phenyl-o-chlorobenzylideneamine, 0 - 
hydroxy- (Mayer and Bansa), A., i, 
176. 

2-Phenyl-5chloromethylozasolidine, 
and its iiitrobeuzoyl derivative (Berg- 
mann, Radt, and Brand), A., i, 688. 

i3 -Pheny Ichroman, 2 :4; 6 ;3' : 4'-penZa- 

hydroxy- (Nieuenstein), T., 169. 

i9-Phenyl-aa-di-p* anisylethane-a)9-diol 
(OrRkhoff and Tiffeneau), A., i, 
566. 

Phenyldi-i^-anisylmethyl ketone, and 
its oxime (OrRkhoff and Tiffeneau), 
A., i, 566. 

Phenyldi-p-anisylpyridines, and their 
salts (Dilthey and others). A., i, 736. 

Phenyldiazoaoetio acid, ethyl ester 
(Marvel and Noyes), A., i, 16. 

4-Phenyl-2:6-di-p- chlor ophenylpyridine, 
and its salts (Dilthey and others), 
A., i, 736. 

4- Phenyl-2:6-di-p-ohlorophonylpyryl 
ferrichloride (Dilthey, Baurikdel, 
Geissblurecht, Sbegeb, and Wink¬ 
ler), A., i, 189. 

5- Phenyl-3:6-diethylhydtntoin (Ch em- 
ische Fabrik von F. Heyden), A., i, 
618. 

o-Phenyldiguanide, salts of (Pblliz- 
ZARI), A., i, 622. 

5-Phenyldihy^ophonazine, 1 -nitro-, and 
3-nitro-l-amino- (Kehbmann and 
Effront), a., i, 602. 
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PlMfiyl^i-a-hydroxybensylmine 

(Adams and Palmer), A., i, 70. 

Plieiiyldi-a-hydroxy-n-batylarsinai 
(Adams and Palmer), A., i, 70. 

Phenyldi-^hydrozyphenylpyridines, 
and their salts and derivatives (Dil> 
THEY and others), A., 1, 736. 

6 -Phe&yl- 2 : 4 -di-jt^-bydrDzyphenylp 3 rryl- 
inm chloride (Dilthey and Burger), 
A., i, 429. 

Phenyldi-; 7 -hydrozyplienyl-> 7 -tolyl* 
methane (Hahn), A., i, 244. 

i8*Phenyl-i3-3:4>dimethozyphenylprO' 
pionie acid, and its silver salt 
(Baillon), a., i, 250. 

/S-Phenyl-/3'8:4-dimethozyphenyliso- 
sucoinio acid, and its metallic salts 
(Baillon), A., i, 260. 

jS-Phenyl-S-^-dimethylaminophenyliso- 
sneoinie aoid, and its silver salt 
(Baillon), A., i, 250. 

Phenyldimethylarsine, compounds of, 
with phosphorus and arsenic iodides 
and metallic iodides (Burrows and 
Turner), T., 1449. 

a-Phenyl-jSS-dimethylbutan-a-ol, dehy¬ 
dration of (Apolit), a., i, 564. 

Phenyldimethylethylarsoniom salts 
(Burrows and Turner), T., 1460. 

1 -Phenyl-SiS-dimethylpyraiole, 1 
nitro- (Morgan and Drew), T., 621. 

l-Phenyl-2:8-dimethyl-5'pyraiolone. 

See Antipyrine. 

4-Phenyl-2:6-dimethylquinolme (Fis¬ 
cher, ScHKiBE, Merkel, and Mul¬ 
ler), A., i, 56. 

Phenyldimethylsnlphonium salts, 

0 -nitro- (Brand and Stallmann), 
A., i, 664. 

Phenyldiphenylene-ethylene, chloro-, 
and its sulphide derivatives (Staud- 
inger, Siegwart, Anthes, Bommer, 
and Gerhardt), A., i, 44. 

4 -Phenyl> 2 : 6 -di'j 9 -tolylpyridine and its 
salts (Dilthey and others). A., i, 736* 

4- Phenyl-2: 6 -di-io-tolylpyryl ferriohlor- 
ide (Dilthey, Bauriedbl, Geissel- 
breoht, Seeger, and Winkler),A., i, 
188. 

o-Phenyleneaminoisoammeline, and its 
hydrochloride (Pellizzaki), A., i, 622. 

o-Phenyleneaminodignanide (Pelliz- 
ZARi), A., i, 622. 

o-Phenyleneamlnoisomelamine (Pelliz- 
ZARi), A., i, 622. 

o-Phenylenediaminomethylenesnlphozy- 
lio aoid (Binz and Holzapfel), A., i, 
31. 

o-Phenyleneisoammeline, and its salts 
(Pellizzari), a., i, 622. 

m-Phenylenediamine, 6-oh1oro-2:4-dt- 
nitro- (HOffer), A., i, 550. 
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m-Pheaylenediamine, 6-nitro-, and its 
derivatives (Korcztnski and 
PiASEOKi), A., i, 518. 
Phenylenediamines, equilibrium of, with 
2:4-dinitrophenol (Kremann and 
Zawodsky), a., i,.601. 
m-Phenylenediamines, symmetrical 
alkylated, manufacture of (British 
Dyestuffs Corporation, Ltd., 
Green, and Brittain), A., i, 805. 
o-Phenylenediarsine oxychloride (Kalb), 
A., 1, 877 . 

o-Phenylenediarsinic aoid (Kalb), A., i, 
377. 

m-Phenylenediarsinie acid, and its 
sodium salt (Lieb), A., i, 697. 
l^-Phenylenediarsinio acid, and its 
sodium salt (Lieb), A., i, 696. 
o-Phenylenedi-l:2-naphthiminasole, and 
its derivatives (Lieb and Schwarzer), 
A., i, 691. 

o-Phenylenesmanidlne, dtcyano-, syn¬ 
thesis of (Pellizzari), A., i, 863. 
o-Phenylenetsomelamine (Pellizzari), 
A., i, 621. 

Phenylethozymethylozasolidine ( Berg- 
MANN, Radt, and Brand), A., i, 689. 
j3-Fhenylethylaminodi(4-methyl-8- 
methylglyozaline, and its picrate 
(Gerngross), a., i, 454. 
4(6)-Phenylethylamiaoethylglyozaline, 
p-hydroxy-, and its salts (Gerngross), 
A., i, 454. 

6-Phenylethylammomethyl-4-methyl- 
glyozaline, and its salts (Gerngross), 
A., i, 454. 

Phenylethylbarbitnrie aoid, compounds 
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Phosphorie acid, substituted glucose 
esters of (Lbvene, Meyer, and 
Weber), A., i, 846. 

Phosphorus detection and estimation 
detection of (Zimmermann), A., ii, 
276. 

estimation of, microchemically (v. 

Euler and Svanberg), A., i, 622. 
estimation of, in copper phosphide 
(GarcIa), a., ii, 346. 
estimation of, in iron, steel, etc. 

(Kinder), A., ii, 694. 
estimation of, in steel (Ariano), A., 
ii, 347. 

estimation of, in organic substances 
(Gr^.ooire and Carpiaux). A., ii, 
461. 

Phosphotungstio acid, reactions ot 
alkaloids with (Heidusohka and 
Wolf), A., ii, 469. 

Phostonic acids (Conant and Mac¬ 
donald), A., i, 70. 

Photocatalysis (Baly, Heilbron, and 
Barker), T., 1026. 

Photochemical effects in relation to 
valency (K6gel), A., ii, 289. 
equivalent law, Einstein’s, applica¬ 
tion of (Noddack), a., ii, 668. 
processes, mechanism of (Coehn and 
Tramm), a., ii, 476. 
influence of temperature on 
(Plotnikow), a., li, 146. 
reactions and thermal reactions 
(Dhar), a, ii, 37. 
with organic acids and their salts 
(Jaeger), T., 2070. 
catalytic effect of electrolytes on 
(Berger), A., ii, 477. 
studies (Plotnikow), A., ii, 76. 

Photoelectric cells. See Cells, 
investigations with metallic salt 
solutions (Swensson), A., ii, 483. 
sensitiveness and passivity of metals 
(Frese), a., ii, 569. 

Photographic images, development of 
(Steigmann), a., ii, 668. 

Photomicrography of transparent ciys- 
tals (Francois and Lormand), A., ii, 
626. 

Photosynthesis, measurement of (Oster 
hout and Haas), A., i, 295. 
in relation to the origin and continu¬ 
ance of life on the earth (Moore), 
T., 1555. 

in algae (Wurmser and Duclaux), 
A., i, 211. 

in marine algae (Moore, Whitley, 
and Webster), A., i, 211. 

Phototrop^ (Gallagher), A., i, 715. 
in solution (S^ngh), A„ i, 361. 
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Fhthalaail, j7-amino-, acetyl derivative 
(Lieb and Sohwarzer), A., i, 
691. 

mPhthalatodiethylenediamineeobaltio 
aalti (Duff), T., 19S4. 

Phthaleins, mercury derivatives of 
(White), A., i, 71. 

Phtbalie acid ( o-phthalic acid), solubility 
of, iti water and in sodium sulphate 
solutions (McMaster, Bender, and 
Weil), A., i, 611. 

salts, behaviour of buffer mixtures of 
(Zoller), A., ii, 387. 
anhydride and esters, action of, with 
magnesium phenyl bromide 
(Howell), A., i, 42. 

Phthalio acid, 4.chloro-, prenaration of 
(Moore, Marrack, and Proud), 
T.. 1788. 

3;6-^i^hyd^oxy-, ethyl and methyl 
esters, and their derivatives (Helfe- 
rich), a., i, 185. 

isoPhthalio aeid (m-phthalic acid), 4< 
amino-, methyl ester, preparation 
of (Smodlaka), a., i, 418. 
4:6-dibromo-, and its methyl ester 
(Eckert and Seidel), A., i, 863. 

Phthalio aoids, halogenated, replace- 
ability of the halogen in (Eckert and 
Seidel), A., i, 862. 

Phthalio anhydride, pr^aration of 
(Wohl), A., i, 418; (Sasa), A., i, 
511. 

condensations of aromatic amines with 
(Lieb and Schwarzer), A., i, 

690. 

Phthalimides, substituted, application of 
Hofmann’s reaction to (Moore, Mar- 
rack, and Proud), T., 1786. 

w-Phthalimido-o-aminoaoetophenone, 
and its hydrochloride (Gabriel and 
Gerhard), A., i, 441. 

aPhthalimido-ai3-£2iohloropropane 
(Boese), a., i, 61. 

jS-PhthaUmidoethylpyridinium salts 
(Gabriel), A., i, 58. 

»-Phthalimido-o-nitroaootophenone 
(Gabriel and Gerhard), A., i, 441. 

Phthalimidopropylpyridinium salts 
(Boese), A., i, 60. 

j3-Phthalimino-i3-phenylpropionie acid, 
and its derivatives (McKenzie and 
Barrow), T., 73. 

jS-Phthalimino-jS nhenylpropiophenona 
(BIcKenzie and Barrow), T., 74. 

Phthaloyl-l:6-e22aminoantliraqiiinone 
(Lieb and Schwarzer), A., i, 691. 

l:2-Phthaloylantliraqiiinone (Fair- 

bourne), T., 1580. 

isoPhthalylidenedi-9:9^-flYioren6, 
2:2';7':7'-t€<mchloro- (Sieolitz and 
SCBATZKES), A., i, 782. 


Physical constants, fundamental 
(Collins), A., ii, 86. 
properties, variation of, in homologous 
series (Cuy), A., ii, 429; (fikM- 
mann), a., ii, 430. 

Physioo-ehemioalsyinbols, International, 
T., 602. 

Physiological action and isomerism 
(Cushny), a., i, 289. 

Physiological fluids, concentration of 
(Yamaouchi), a., i, 84. 

Physostigmine. See Eserine. 

Phytase, activity of (Collatz and 
Bailey), A., i, 369. 

Phytolacca dwica, constituents of the 
fruit of (Arreguine), A., i, 487. 

Pioolino derivatives, crystallography of 
(Porter), T., 1769. 

l:2(2^80'Picolmoylene-l:8-benBdiazole 
(Bistrzyoki and Leoco), A., i, 
457. 

Picric acid, preparation of, from phenol- 
sulphouic acids (King), T., 2105. 
rate of reaction of, with nitrating acids 
(Hammick), a., i, 239. 
equilibrium of 5-phenylacridine with 
(Bassett and Simmons), T., 416. 
coi^ounds of, with metallic ammines 
(Ephraim), A., i, 839. 

a-Picrotinic acid, degradation of (Horr- 
mann and Hagendorn), A., i, 347. 

Piorotinketol, derivatives of (Horrmann 
and Hagendorn), A., i, 347. 

Picrotozin (Horrmann and Hagen- 
DORN^ A., i, 347 ; (Horrmann and 
Behschnidt), a., i, 575. 

Picrotozinie acids, hydrozy-a-,and -/3- 
bromo-, and their derivatives (Horr¬ 
mann and Behschnidt), A., i, 575. 

Picrotozinins, bromo-, action of nitric 
acid and halogen acids on (Horrmann 
and Behschnidt), A., i, 575. 

Piesometric analysis (Timmermans), 
A., ii, 239. 

Pikamar, synthesis of (Mauthnbr). A., 
i, 726. 

a-Pimarabietic acid (Dupont), A., i, 
610. 

Pimento of Jamaica. See Amomia 
jamaicensis, 

P^abietene, and its sulphonic acid 
(Virtanbn), a., i, 670. 

Pinabietic acid, and its salts, and 
derivatives (Aschan ; Aschan and 
Ekholm; Virtanen), A., i, 669. 

Pinacolin transposition (L^vy), A., i, 
233, 788, 861; (Tiffensau and 
Or]£khoff), a., i, 243, 565, 788 ; 
(Billard), a., i, 565; (OrAkhoff 
and Tiffeneau), A., i, 566. 

Pinene (Ruzicka and Tbebler), A., i, 
86, 87, 796. 
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Fineae. action of liypoohlorous acid on 
(Hendersok and Marsh), T., 1492. 
liydrochloride, action of formic acid 
on (Luttbinger and Duboso), A., 
i, 116. 

nitrosochloride, preparation of (Rupe 
and Loffl), A., i, 258. 
derivatives, conversion of, into iso- 
bornyl esters and camphene (Wes¬ 
son), A., i, 796. 

Pinene, nitroso-, constitution and de¬ 
rivatives of (Ruzicka and Treblek), 
A., i, 678. 

a-Pinene, action of bromine on (Pari- 
SELLE), A., i, 676. 

S'Pinene {dihydroverbenene) (Blumann 
and Zeitschel), A., i, 427. 

^er^. -Pinene hydrochloride (Aschan), 
A., i, 796. 

Pinic ,aoid, lead salt, distillation of 
(Ostling), a., i, 665. 
ethyl and methyl esters (Ostling), 
A., i, 346. 

Pinocamphone, synthesis of (Ruzicka 
and Trebler), A., i, 796. 

Pinooampliyltrimetliylammoniiim iodide 
(Ruzicka and Trebler), A., i, 
87. 

Pinonic acid semicarbazone (Fromm and 
Klein), A., i, 797. 
derivatives of (Ruzicka and Trebler), 
A., 1, 88. 

Pinu9, pimaric acid from the resin of 
(Dupont), A., i, 487, 610. 

Finns sylvestris, turpentine from resin 
of (Henrich), a., i, 679. 

Piperidine, action of alkyl nitrates on 
(Gibson and Macbeth), T., 488. 
action of, on silicon organic compounds 
(Kipping and Sands), T., 848. 
compound of s-trinitroanisole with 
(Giua, Marcelling, and Gurti), 
A., i, 194. 

iS -Piperidino-a- ethoxy tetrahydronaph- 
thalene (Tetralin G. m. b.H.), A., 
i, 669. 

2-PiperidinotetrahydronaphthaleDe, 1 ’ 

hydroxy-, and its salts and derivatives 
(Straus, Rohrbacker, and Lemmel), 
A., i, 173. 

4-Piperidone, syntheses of (Ruzicka 
and Fornasir), A., i, 62. 

Piperitone, and its derivatives (Read 
and Smith), T., 779. 
constitution of (Givaudan & Go.), 
A.^ i, 798. 

and its derivatives (Simonben), T., 
1644. 

Pijpsr methysticum. See Kawa-root. 

Piperonal, 6 -amino-, preparation of, and 
its condensation with acetaldehyde 
(SoNN and Bxnirsohke), A, i, 805. 


Piperonaldehyde, 6-amino-, 6-ohloro^, 
and 6-iodo-, and their derivatives 
(Rilltet and Kreitmann), A., i, 
668 . 

Piperonylallylene (Nagai), A., i, 868. 

9-Piperonylfluorene (de Fazi), A., i, 
669. 

Piperonylidene-ii-anisidine, 6-amino- 
(Rilliet and Kreitmann), A., i, 
668 . 

9-Piperonylidenefliiorene, and its picrate 
(de Fazi), A., i, 669. 

9-Piperonylidenefliiorene, 2:7-dichloro- 
(SiEGLiTZ and Schatzkes), A., i, 
782. 

Piperenylidenemethylenedioxybenso- 
snberenone (Borsche, Roth, and 
Eberlein), a., i, 166. 

Piperonylidenetolnidinei, 6-amino- and 
6-nitro- (Rilliet and Kreitmann), 
A., i, 667. 

6-Piperonyl-6-methylhydantoin (Ghem- 
ISCHE Fabrik von F. Heyden), a., 
i. 618. 

a-Piperonylpropionie acid, a-amino-, 
and its methyl ester^ (Gbemisohe 
Fabrik von F. Heyden), A., i, 618. 

Piperonylisopropylaminomethanol 
(Rosenmund), a., i, 687. 

PiperonyU'^opropylme^ylamino- 
methanol (Rosenmund), A., i, 587. 

Pitchblende from Bengal (Tipper), A., 
li, 269. 

Plants, constituents of (v. Lippmann), 
A., i, 86. 

yielding food from Formosa, con¬ 
stituents of (Okumura), a., i, 88. 
microchemistry of (Molisch), A., i, 
213. 

osmotic concentration and conductivity 
of tissue fluids of (Harris, Gort- 
NER, and Lawrence), A., i, 488. 
assimilation of carbon dioxide by 
(Frenkel), A., i, 703; (Rouge), 
A., i, 911. 

assimilation and respiration of (WiL- 
mott), a., i, 911. 

respiration of (Maquenne and De- 
moussy), a., i, 768. 
resistance of, to asphyxia (Maquenne 
and Demousst), A., i, 769. 
function of alkaloids in (Giamician 
and Ravenna), A., i, 86. 
effect of ammonium sulphate on the 
growth of, in presence of iron phos¬ 
phates (Jones and Shive), A., i, 
888 . 

toxicity of antimony, arsenic, and 
fluorine compounds towards (W5- 
BER), A, i, 213. 

anthocyanins and anthooyanidins in 
(Everest and Hall), A., i, 486. 
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PUnti, colloids in(SiMEO and Haebdtl), 
A., i, 226; (Sameo and Matula), 
A., i, 897 ; (Samec and Mater), 
A., i, 400, 707. 

hydrocyanic acid in (Menaul ; Rosen- 
thaler), a., i, 484. 
inositol-phosphoric acid in (Ander¬ 
son), A., i, 152. 

iron in (Maquenne and Oekiohblli), 
A., i, 769. 

manganese in (Bertrand and Rosen¬ 
blatt), A., i, 759. 

eHect of the hydrogen-ion concentra¬ 
tion of nutrient solutions on the 
growth of (McCall and Haao), A., 
i, 911. 

effect of organic compounds on the 
development of (Ciamician and 
Ravenna), A., i, 483. 
oxydases in (Onslow), A., i, 485. 
peroxydases in (FernIndez), A., i, 
485. 

potassium in (Kostyghev and Elias- 
BERO), A., i, 83. 

effect of potassium salts on the growth 
of (Smith and Butler), A., i, 482. 
availability of potassium in orthoclase 
solutions to (Breazeale and 
Briggs), A., i, 888. 
ratio of the bases, potash, lime, mag¬ 
nesia, in (Lagatu), a., i, 214. 
effect of sulphates on the growth of 
(Miller), A., i, 911. 
occurrence of thiocyanic acid in 
(Dezani), a., i, 643. 
reaction of zinc chloro-iodide with the 
ash of (Molisgh), A., i, 213, 
incTustive tissues of (Schmidt and 
Graumann), A., i, 912. 
cultivated, carbon nutrition in (Borne- 
mann), a. , i, 532. 

green, constituents of (Franzen), A., 
i, 644 ; (Franzen, Wagner, and 
Schneider), A., i, 838. 
assimilation of carbon dioxide by 
(Maz4), a., i, 161, 209. 
higher, nitrogen metabolism of (Chib- 
NALL and Schryvbr), A., i, 482. 
leguminous, effect of fertilisers on the 
growth of (MaoTagoart), A., i, 
913. 

manganese in (Jones and Bullis), 
A., i, 840. 

effect of soil temperature on the 
growth of nodules on roots of 
(Jones and Tisdale), A., i, 914. 
water, bubbling experiments with 
(Wilmott), a., i, 911. 
detection of dextrose in (Bridel and 
Arnold), A., ii, 465. 

Plant eells, effect of neutral salts on the 
protoplasm of (Brenner), A., i, 209. 


Plant eells, action of saponin on (Boas), 
A., i, 294. 

distribution of sodium salts in (Fun- 
coka), a., i, 907. 

epidermal, permeability of, for urea 
(HOfler and Stiegler), A., i, 642. 
gieen, reduction of nitrates in (War¬ 
burg and 'NEGELEiN), A., i, 82. 

Plant extracts, antiscorbutic, detection 
of, colorimetrically (Bezssonoff), A., 
ii, 608. 

Plant products, estimation of iron in 
(Maquenne ; Mathieu), A., ii, 661. 

Plant tissues, formation of vitamin-^4 in 
(Coward and Drummond), A., i, 
837. 

estimation of nitrates and nitrites in 
(Strowd), a., ii, 59. 

Platinum, pure, preparation of (Wich- 
ers), a., ii, 648. 

spongy, preparation of (Feulgen), 
A., ii, 266. 

Z-series spectrum of (Dauvillier), 
A., ii, 669. 

ultra-violet spark spectrum of (L. and 
E. Bloch), A., ii, 364. 
catalytic hydrogenation by means of 
(Willstatter and Waldschmidt- 
Leitz), a., ii, 185. 

influence of arsenic, mercury, sulphur, 
and zinc on the catalytic activity of 
(Maxted), T., 225. 
sols, variation of the catalytic activity 
of (Rocasolano), a., ii, 251, 321, 
498, 542. 

in organic media, stability of 
(Lindeman and Svedberg), A., 
ii, 643. 

Platinum black, effect of temperature 
on (Wright and Smith), T., 1683. 
velocity of reduction by (Vavon), A., 
ii, 542. 

Platinum metals, chemistry of (Remy), 
A., ii, 209. 

action of sodium hyposulphite on salts 
of (Sailer), A., ii, 513. 

Plasolite (Foshag), A., ii, 270. 

Poirrier’s Blue G4B, use of, as an indi¬ 
cator (Mestrezat), a., ii, 615. 

Poisoning by trinitrotoluene (Lewin), 
A., i, 640. 

“ Polyaoenaphthylene ” (Dziewo^iski, 
Podg6rska, Lemberger, and 
Suszka), a., i, 106. 

Polymerisation (Fielding), A., ii, 487. 

Pol 3 rmethylenes, isomerism of (Srita), 
A., i, 603. 

Polymethylene compounds, molecular 
refraction of (Eisenlohr), A., ii, 229. 

Polypeptides, action of enzymes on 
(Abderhaldbn and Handovsky ; 
Abdebhalden and EORTEN),A.,i,547. 
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Polyporus hispidMa^ constituents of 
(Zellnkr), A.» i, 213. 

Polyporus volvatusy enzyme action in 
(Schmitz), A., i, 703. 

Folysaooharidei (Karbeb and Naoeli), 
A., i, 310, 311, 313; (Eareer and 
Widmer), a., i, 810, 897, 771; 
(Karbeu and Lano), A., i, 812; 
(Karrer, Widmer, and Smirnov ; 
Karrer), a., i, 765 ; (Karrer, 
Nageli, Hurwitz, and Walti), 

a., i, 768. 

chemistry of (Herzfeld and Kling¬ 
er), A., i, 97; (Sameo), A., i, 
226. 

constitution of (Irvine and Oldham), 
T., 1744. 

acetolysis of (Bergman N and Beck), 
A., i, 649. 

protective enzymes against (Herzfeld 
and Klinger), A., i, 286. 

Polysulphides. See under Sulphur. 

Poppy, opium. See Papaver aomnifertiin. 

Potassium, arc and spark spectra of 
(Seeliger and Thaer), A., ii, 666. 
vacuum arc spectrum of (Datta), A., 
ii, 286. 

ionised, spectrum of (McLennan), 
A., ii, 667. 

in orthoclase solutions and its avail¬ 
ability to plants (Breazeale and 
Briggs), A., i, 388. 
calcium and magnesium, ratio of, in 
plants (Lagattj), A., i, 214. 

Potassium alloys with bismuth, electro¬ 
motive force of (Kremann, Fritsch, 
and Liebl), A., ii, 342. 
with lead, thallium and tin, electro¬ 
motive properties of (Kremann and 
Pkeszfreund), a., ii, 332. 
with sodium, emission of electrons 
from (Richardson), A., ii, 422. 

Potassium oompounds, vapour pressure 
of (Jackson and Morgan), A., ii, 
260. 

in blood (Myers and Short), A., i, 
828. 

Potassium salts, radioactivity, chemical 
character and physiological action 
of (R. F. Loeb ; J. Loeb), A., i, 
146. 

solubility of, in aqueous-alcoholic 
mixtures (Pierrat), A., ii, 401. 
fusion of, and their mixtures with 
other salts (Janecke), A., ii, 94. 
adsorption of (Od^n and Langelius), 
A., ii, 625. 

selective, absorption of, by animal 
cells (Mitchell and Wilson), A., 
i, 830. 

in plants (Kostychev and Flias- 
berg), a., i, 83. 


Potassium salts, replacement' of, by 
uranium in nutritive fluids (Peters), 
A., i, 144. 

Potassium tri- and per-thiocarbonates 
(Yeoman), T., 46. 

chlorate, melting point of (Car¬ 
penter), A., ii, 832. 
new crystalline form of (Wolcott), 
A., ii, 882. 

perchlorate, preparation of (Blait and 
Weingand), a., ii, 338. 
chloride, heat of dilution and speciflc 
heat of (Richards and Rows), 
A., ii, 380. 

equilibrium of, with barium and 
sodium chlorides (Janecke ; 
Vortisoh), a., ii, 96, 96. 
equilibrium of, with calcium, mag¬ 
nesium, sodium, and strontium 
chlorides (Scholich), A., ii, 97. 
equilibrium of, with lithium and 
sodium chlorides (Schaefer), A., 
ii, 96. 

efichromate, crystallisation of 
(Kimura), a., ii, 200. 
hydroxide, heat of dilution and 
speciQc heat of (Richards and 
Rowe), A., ii, 380. 
fused, action of, on phenylglyceric 
acid (Lb Sueur and Wood), T., 
1697. 

iodide, luminescence of (Winther), 
A., ii, 670. 

reaction between iodic acid and 
(Dhab), a., ii, 37. 
titration of mercuric chloride with 
(Kolthoff), a., ii, 67. 
^permanganate, preparation of, from 
ferromanganese (W i lson, 

Horsch, and Youtz), A., ii, 643. 
reduction of, by arsenious acid 
(Gei.oso), a., ii, 115. 
catalysis in titrations with (Seg- 
NiTz), A., ii, 126. 

use of, in volumetric analysis 
(Jilbk), a., ii, 712. 
nitrate, heat of dilution and specific 
heat of (Richards and Rowe), A., 
ii, 380. 

aluminium nitrate (La Porte), A., ii, 
699. 

ammonium nitrate, action of, on soils 
(Kempf), a., i, 916. 
platiuichloride, preparation and con¬ 
stitution of (Yurtheim), a., ii, 61. 
sulphate, equilibrium in the system, 
glucinuni sulphate, water, and 
(Britton and Allmand), T., 1463. 
hydrogen sulphate, action of fluorine 
on (Brunner), A., ii, 46. 
titanium sulphate (Billy), A., ii, 
456. 
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PotEMium arseDo-thiosulphate, pre¬ 
paration aud properties of (y. 
SzilAgyi), a., ii, 199. 
stibio-thiosulphate (v. SzilAoyi), A., 
ii, 207. 

Fotassinm organic oompoands 

bismuthobromocyanide (Vournazos), 
A., i, 232. 

copper cyanides (Moles and Iza- 
GiriBBS), A., i, 322. 
ferricyanide, oxidation of ferrous salts 
by (Hannik), A., ii, 686 . 
ferri- and ferro-cyanides, absorption 
spectra of (Getman), A., ii, 287. 
action of hydrogen peroxide on 
(Lock), a. , i, 282. 

zinc ferrocyauide, use of, in analysis 
of urine (Thi^iry), A., ii, 527. 
ethyl sulphate, dimorphism of (Ham- 
MioK and Mullaly), T., 1802. 

Fotasiinm detection and eatimation: — 
detection of, in presence of magnesium 
(Ludwig and Spirescu), A., ii, 216. 
detection and estimation of, as picrate 
(Minovici and Ionescu), A., ii, 
520. 

estimation of (Moore and Caldwell), 
A., ii, 132; (Sherrill), A., ii, 
348 ; (Borsche), A., ii, 849. 
estimation of gravimetrically (Vur« 
theim), a., ii, 710 ; (Christensen 
aud Feilbekg), A., ii, 711. 
estimation of, volumetrically (Ajon), 
A., ii, 61 ; (Minovioi and Kollo), 
A., ii, 520. 

estimation of, in presence of sodium, 
magnesium, sulphates, and phos¬ 
phates (Atkinson), A.,ii, 654. 
estimation of, in small amounts of 
serum (Kramer and Tisdall), A., 
ii, 412. 

estimation of, in silicates (Morgan), 
A., ii, 349. 

estimation of, in soils (Arrhenius), 
A., ii, 412. 

estimation of, in urine, blood, and 
foices (Tisdall and Kramer), A.,' 
ii, 666 . 

Potatoes, gases in intercellular spaces of 
(Magness), a., i, 769. 

Z-Frabangic acid (Reinitzer), A., i, 
352. 

Precipitates, structure of (Od]^.n), A., ii, 
25. 

adsorption by (Wsiser and Middle- 
ton), A., ii, 89 ; (Weiseu), A., ii, 
625. 

fractionation of (Jo'ibois, Bossuet, 
and Chevry), A., ii, 264. 

Freeipitation, equilibra of (Griessbach), 
A., ii, 314. 

periodic (Sekera), A., ii, 31. 


Pressure, critical. See Critical. 

Pressure gauge, Pirani (General 
Elbotrio Co., Ltd.), A., ii, 591. 

Prochlorite (Shannon), A., ii, 459. 

Proline, effect of, on nutritive value of 
pea proteins (Sure), A., i, 526. 

Prolylproline. anhydride, 7 -hydroxy- 
(Dakin), A., i, 66 . 

n-Propaldehyde-2:4-dinitro-m-tolyl* 
hydrazone (Brady and Bowman). 
T., 899. 

Propane, physical properties of (Maass 
and Wright), A., i, 489. 

Propane, a/8-thio- (Del^pine and Jaf- 
feux), a., i, 156. 

Propane-i 87 *dioarboxylic acid, a-cyano-, 
ethyl ester (Ingold), T., 340. 

cycZoPropane-l: 2 -diearbozylic acid, 1- 
bromo-, and its salts Unoold), T., 
325. 

Propanesulphonio acid, chloro-, barium 
salt (Coffey), T., 96. 

/8-chloro-, barium salt (Pope and 
Smith), T., 398. 

Propan-jS-olcamphoroarboi^lolides 
(Haller and Ramart-Luoas), A., i, 
673. 

e 9 /cZoPropanoM: 2 ‘dioarbozylic aeid, and 
its silver salt (Ingold), T., 826. 

cycZoPropanone scmicarbazone (Ingold), 
T., 329. 

A^-ci/cZoPropene-l :2-dicarbozylic acid 

(Farmer and Ingold), T., 2015. 

A^-Propenylpbtbalamic acid, silver salt 
(Bose), A., i, 60. 

Propionic aoid, bornyl ester, preparation 
of (Dubosc and Luttringkr), A., 
i, 115. 

o-cbloroisobutyl ester (Ulich and 
Adams), A., ii, 301. 
a-glucose ester (Hess, Messmer, and 
Kletzl), a., i, 306. 

Propionic acid, jS-bromo-, esters (Mou- 
RBU, Murat, and Tampier,) A,, 
i, 495. 

i8-bromo-, and /8-chloro-, esters 'of 
(Moureu, Murat, and Tampier), 
A., i, 537. 

Propionitriles, a- and i8-bromo- (Mou¬ 
reu and Brown), A., i, 101 . 

Propiono-d-bornylamide, a-bromo- (Shi- 
MOMURA and Cohen), T., 1822, 

ct 5 - 5 -Propionozydipbenantbrapyrid- 
azino-4;6-dibydrido, 4-hydroxy-, pro¬ 
pionate of (SohOnberg and Rosen¬ 
thal), A., i, 810. 

Propionylaeetonatodiethylenediamine- 
cobalt salts (Werner, Schwyzer, 
and Karrer), A., i, 225. 

l-Propionyl-6-metbozy-2-metbylpyrrol- 
idino (Hblferich and Dommer), A., 
i, 52. 
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l-Propionyl-S-methyl'A^-pyrroline 
(Hblfekich and Dommer), A., i, 
61. 

^^Propiolly^^t 3 ^:o 8 ine, a-bromo-, pre¬ 
paration of, and its ethyl ester (Shi- 
MOMURA and Cohen), T., 1828. 

ci«-6-n-Fropozydiplienant]irapyrida8in6- 
4:6-diliydride, 4-hydroxy- (Schon- 
BERG and Rosenthal), A., i. 810. 

N- (a-Propozyethyl)-m-nitroaniliiL6, N- 
i3-^nehloro- (Wheeler and Smith), 
A., i, 411. 

Propyl ^oamyl sulphide (Adams, Bram- 
LET, and Tendick), A., i, 5. 

isoPropyl alcohol, properties of mixtures 
of water and (Lebo), A., i, 493. 

isoPropyl alcohol, ay-tfiamino-, oxalate 
(Beromann, Radt, and Brand), A., 
i, 689. 

n- and iso-Propyl alcohols, /:^tiodo-, 
physiological action of (Mancini), A., 
1, 289. 

i^oPropylamine, a- thiol-, salts of (Bosk), 
A., i, 13. 

iV-Propyl-o-aminophenol, AT-p-chloro-, 
and its hydrochloride and nitroso- 
derivative (v. Braun and Brauks- 
dorf), a., i, 437. 

A^-Propyl-p-aminophenol, A^-efthydroxy- 
(Kolshorn), a., i, 413. 

Propylaniline, K-y-mono-t and di-y- 
hydroxy-, and their salts (v. Braun 
and Braunsdorf), A., i, 436. 

Propyl-o-anisidme, y-hydroxy-, and its 
salts and derivatives (v. Braun and 
Braunsdorf), A., i, 437. 

AT-Propyl panisidine, A^-f^ihydroxy- 
(Kolshorn), a., i, 413. 

6-9i-Propylbonzaldehyda, 2;4 -<fihydroxy- 
(SoNN), A., i, 414. 

9-p-woPropylbenzylfluorene, 2;7 -di- 
chloro- (SiEGLiTZ and Soha'izkes), 
A., i, 782. 

5<n-Propylbenzylidexieaniline, 2:4-efi- 
hydroxy- (Bonn), A., i, 414. 

9-p-isoPropylbenzylidexiefluorexie, 2:7- 
eitchloro- (Sieolitz and Schatzkes), 
A., i, 781. 

jo-Propylcarbamidobenzoio acid, fiy-di- 
broiiio-, ethyl ester (Thoms and Rit- 
sert), a., i, 344. 

l-9i-Propyl-3:7-dimethyliirie acid (Biltz 
and Max), A., i, 591. 

Propylene, physical properties of (Maass 
and Weight), A., i, 489. 
absorption of, by sulphuric acid 
(Plant and Sidgwick), A., i, 163. 
action of sulphur monochloride on 
(Coffet), T., 94. 

Propylene, y-amino-, djS dibenzoate, and 
its salts and derivatives (Beromann, 
Brand, and Dreyer), A., i, 445. 


Propylene, ajS-cfibromo-, stereoisoxneric 
(VAN Risseghem), a., i, 492. 
jSy-rfibromo-, synthesis of acetylenic 
hydrocarbons from (Lespieau), A., 
i, 490, 656. 

Z-Propylene glycol from the phyto¬ 
chemical reduction of acetol (Fahber, 
Nord, and Neuberg), A., i, 150. 

Propyl a-galaotoside, equilibrium of 
the formation of (Bridel), A., ii, 
442. 

71- and iso-Propylhezamethylenetetram- 
monium beuzenesulphonates (Hahn 
and Waltek), A., i, 652. 

1- Propylhydantoin, and y-hydroxy- 

(Darin), A., i, 66. 

i\r-Prepyl-.^-i8 hydrozyethylaniline, N- 
y-hydroxy-, and its salts (v. Braun 
and Braunsdorf), A., i, 436. 

p-i9oPropylidenehydrazinobenzoio acid, 
ethyl ester (Thoms and Ritsbrt), A., 
i, 344. 

^oPropylidenequinide, and its deriv¬ 
atives (Fischer), A., i, 419. 

Propyliminodisttlphonio acid, di- 
hydroxy-, potassium salt (Farbbn- 
FABRIKEN VORM. F. BaYKR & CO.), 

A., i, 816. 

Propylindazoles, and their picrates (v. 
Auwers and Schaich), A., i, 807. 

7i-Propyl* l:9-naphthiniinazole (Fischer, 
Dietrich, and Weiss), A., i, 58. 

2- 7^-Propylnaphthylaniine, 1 -nitroso-, 

and its derivatives (Fischer, Die¬ 
trich, and Weiss), A., i, 68. 

W-Fropyl-;7-phen6tidine, thydroxy- 
(Kolshorn), a., i, 413. 

iV-Propylphthalimide, o-bromo- (Bose), 
A., i, 61. 

Propyl-a-picolininm mercuri-iodide, 
crystallography of (Porter), T., 1773. 

d-Propylpyridine, and its salts (Koenigs 
and Jaeschke), A., i, 593. 

Propjlpyridininm mercuri-iodide, crys¬ 
tallography of (Porter), T., 1771. 

Propylpyridininm zaltz, amino- (Bose), 
A., i, 60. 

P'Propylthiocarbamidobenzoio aoid, /3y- 
eftbromo- (Thoms and Ritsert), A., i, 
344. 

71- and uro-Propylthiophenz, and their 
acetyl and ^nzoyl derivatives, and 
their oximes and hydrazones (Scheib- 
LERand Schmidt), A., i, 191. 

2-7t-Propylthiophen-6-morouri'ialts 
(Steinkopf), a., i, 632. 

7i-Propylurethane, AT-jSy-dtbromo- 
(Beromann, Dreyer, and Radt), 
A., i, 773. 

Proteins, chemistry of (Blum and 
Strauss), A., i, 199; (Strauss and 
Grutzner), a., i, 200. 
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Protoint, physical properties of (Loib), 
A., i, 186, 867, 627, 693, 822. 
colloid chemistry of (Loeb), A., i, 
868, 819. 

free amino-groups in (Edlbacher), 
A., i, 186, 199; (Hbrzig), A., i, 
199. 

removal of, from body fluids (Mukai), 
A., ii, 598. 

relation of hydrogen-ion concentration 
to digestion of (Northrop), A., i, 
187. 

hydrolysis of, by treatment with 
halogens (Lo Monaco), A., i, 216. 
metabolism of. See Metabolism, 
methylation of (Herzio), A., i, 65. 
effect of non-electrolytes, neutral salts, 
alkaloids, and dyes on the precipita¬ 
tion of (Labes), A., i, 821. 
purification of (Field), A., i, 866. 
pyrrole comi^ounds in (Troense- 
gaard), a., i, 201. 
of cow’s milk, serum, and colostrum 
(Woodman), A., i, 625. 
reactions of (v. Szent-Gyoroyi), A., 

i, 65, 290; ii, 14. 

analysis of (Menaul), A., ii, 472. 
Bence-Jones, detection of, in urine 
(Miller and Sweet), A., ii, 720. 
estimation of degradation products of 
(Bach and Sbarsky), A., ii, 71. 
estimation of the jihenolic number of 
(Thomas), A., ii, 607. 
estimation of tryptophan in (Thomas), 
A., i, 64 ; (v. FtiRTH and Likben), 
A., i, 64, 820, 828 ; ii, 71. 

Protoactinium. See Ekatantalum. 

Proton, the term (Masson), A., ii, 191 ; 
(Briggs), A., ii, 588. 

Protoplasm, effect of neutral salts on the 
life, permeability, and resistance of 
(Brenner), A., i, 209. 

Protozoa, nutrition of (Peters), A., i, 
144. 

resistance of, to toxic agents (Peters), 
A., i, 147. 

Psevdophanix vinifera^ saponins from 
the nuts of (van der Haau), A., i, 
877. 

Ptomaines, separation of vegetable 
alkaloids from (Ionescu), A., ii, 226. 

Ptyalin, action of hydrochloric acid on, 
in presence of starch (Maestrini), 
A., i, 281, 628. 

Pump, mercury vapour, use of (Volmbr), 
A., ii, 896. 

sulphuric acid vacuum (Maass), A., 

ii, 104. 

water, device for preventing back-flow 
in (Dorsch), a., ii, 105. 

Purpuric aoids (Fierz and BrOtsch), 
A., i, 419. 


Pyramidone (4-c^i?7ie^y/am9k>-l-^Aa9iyZ- 
2\Z’dimethyl-fi-pyrazolo7ie)t com¬ 
pounds of mercury haloids with 
(Oliveri-MandalA), A., i, 878. 
estimation of (Oliveri-MandalA and 
Calderaro), a.,, ii, 606. 

Pyranhydron6i(ScH NEI dek and Meyer), 
A., i, 680. ' 

Pyrazines (Gastaldi), A., i, 602. 

Pyrazolone colouring matters (Johnson), 
A., i, 690. 

Pyridine, constitution of (Ciamician 
and Ciusa), A., i, 829. 
hydrates of (Pariselle), A., i, 854. 
methylation of, in the animal organism 
(Tomita), a., i, 884. 
compounds of, with alkali metals 
(Emmert and Buchbbt), A., i, 
268. 

malonato- and oxalato-ferriates (Wein- 
land and Sierr), A., i, 588. 
additive compounds of (Giua and 
Giua), a., i, 593. 

derivatives, crystallography of 
(Porter), T., 1769. 

Pyridine, 2-amino*, tautomerism of, and 
its derivatives (Tschitschibabin, 
R. A. and A. A. Konowalowa), 
A., i, 450. 

4-thiol-, and its salts and its 2:6-dicarb- 
oxylic acid, ethyl ester (Koenigs 
and Kinnb), A., i, 594. 

Pyridinei, aryl derivatives of (Dilthey 
and others), A., i, 785. 

Pyridine bases, manufacture of (Farb- 
WERKE VORM. MeISTER, LuCIUS, & 

BrOnino), a., i, 52, 354. 

P 3 rridine series, pyro-condensatioiis in 
(Meyer and Hofmann-Meyer), A., 
i, 739. 

Pyridine*2;6’dioarbozylic acid, 4- 

chloro-, ethyl ester (Koenigs and 
Jaeschke), a,, i, 598. 

Pyridine-4-sulphonio acid, and its barium 
and silver salts (Koenigs and Kinne), 
A., i, 594. 

4-P3rridone, W-aryl derivatives, consti¬ 
tution of (Smirnov), A., i, 594. 

1- A''-Pyridyl-6-anthraquinoneazohydr- 
ozylamide(GATTERMANN and Rolfes), 
A., i, 818. 

2- (80Fyridyl-l:3-benzdiazole (Bi- 

STRZYCKi and Lecoo), A., i, 457. 

3 'A-o-N- Pyridylbenzoy leneanthranil 
(Gattermann and Rolfes), A., i, 
818. 

2-(2'-Pyridyl)quinoline, and its salts 
(Smirnov), A., i, 812. 

Pyrimidines (Johnson and Mikeska), 
A., i, 57. 

j^iroPyrimidines (Dox and Yoder), A., 
i, 360, 740. 
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Pyrooholoidaiiio aoid (Wibland), A., i, 
113. 

Pyrodeozybilianic aeidi, and their 
derivatives (Wibland and Kulbn- 
kamppf), a., i, 112. 
Pyrolithobilianic aoid (Wielanb and 
Wbyland), a., i, 178. 
7-^Fone*2:6-dioaTbozylio aoid. See 
Chelidonio acid. 

P 3 rro]iine, constitution of (Kbhrmann), 
A., i, 447. 

Pyrophosphates. See under Phosphorus. 
Pyrophosphorio aoid. See under 
Phosphorus. 

Pyrrole, constitution of (Ciamiciak and 
CiusA), A., i, 329. 

effect of, in melanuria (Saccahdi), 
A., i, 766. 

Pyrrole compounds, synthesis of, from 
dihydropyridine derivatives (Ben- 
art), A., i, 127. 

from proteins (Troenseoaard), A., i, 

201 . 

Pyrrole group, syntheses in the (Oddo), 
A., i, 129. 

Pyrroles, derivatives of (Alessandri 
and Passerini), A., i, 692. 
Pyrrole-2:6-diaoetic aoid, ethyl ester 
(WiLLSTATTBR and Bommer), a., i, 
122 . 

Pyrroylaoetic acid, amide and ethyl 
ester semicarbazone (Oddo), A., i, 
130. 

2-(2'-Pyrryl)quinoline, and its salts 
(Smirnov), A., i, 813. 

Pyruvic acid, decomposition of, by 
moulds (Nagayama), A., i, 836. 
methylanilide (Adams, Bramlet, and 
Tendiok), a., i, 6 . 

Pyruvic aoid-i^-aminophenylhydrazone 

(FrANZBN and STBINFttHRER), a., i, 
463. 

Pyrylium compounds (Dii^thby, Bad¬ 
ri edel, Gbisselbrecht, Seegbr, and 
Winkler), A., i, 188 ; (Dilthby and 
Bloss), a., i, 190; (Dilthey and 
Burger), A., i, 429. 

Pyrylium salts, constitution of (Kbhr- 
mann), a., i, 447. 


Q. 

(Quantum theory in relation to the theory 
of corresponding states (Byk), A., 
ii, 163. 

and velocity constants (Trautz), A., 
ii, 180. 

Quantum weight, dynamic, influence 
of, on vapour pressure and reaction 
equilibria (Sohottky), A., ii, 179. 


Quarti, structure of (Madgdin), A., ii« 
681. 

change of, into tridymite (Rbbuffat), 
A., ii, 44. 

physiological eflect of inhalation of 
particles of (Fbnn), A., i, 640. 
Quercitrin, distinction between morin 
and (Justin-Mubller), A., ii, 69. 
Quercitron, extract of. See Quercitrin. 
Querciis agrifolia, analysis of wood of 
(Dore), a., i, 87. 

Quinaldine. See 2-Methylquinoline. 
Quinan. See Methylcuprean. 
Quinatozins, aliphatic (Ruzicka and 
Seidel), A., i, 686. 

Quinhydrones, hydrogenation of (Biil- 
mann), a., ii, 372. 

Quinio aoid in the leaves of Ooniferse 
(Tanret), A., i, 296. 
derivatives of (Fischbr), A., i, 
419. 

Quinide (Fischer and Anger), A., i, 
419. 

Quinine, estimation of, in blood, 
nephelometrically (Acton and King), 
A., i, 474. 

Quinine series, syntheses in the 
(Ruzicka), A., i, 684; (Ruzicka 
and Seidel), A., i, 685. 
Quinooyanines (Fischer and Schbibe), 
A., i, 66. 

Quinol, alkyl derivatives of (Mauthnbb), 
A., i, 726. 

detection of, colorimetrically (Bezs- 
sonoff), a., i), 608. 

Quinol, amino-, and its hydrochloride 
(Hen RICH and Robdbl), A., i, 
888 . 

Quinol-5-hydrindenesulphone ( Borsch e 
and Pommer), A., i, 169. 

Quinoline, additive compounds of (GlUA 
and Giua), A., i, 693. 
malonato- and oxalato-ferriates 
(Weinland and Sierp), A., i, 
638. 

Quinoline, 2- and 4-amino-, action of 
methyl iodide on (Tschitsohibabin), 
A., i, 461. 

8-hydroxy-. See “ Chinosol.” 
3-nitro-, and its 4-carboxylic acid 
(Badischb Anilin- k Soda- 
Fabrik), a., i, 517. 
mQuinoline alkaloids, structural 
formulie of (Hackh), A., i, 800. 
Quinoline compounds, hydrogenated, 
physical and physiological properties 
of (Shimomura and Cohen), T., 
740. 

Quinoline series, preparation of alcohols 
and amino-alcohols of the ( Vbreiniotb 
Chininfabrikbn Zimmer a Cie), A., 
i, 366. 



IKDEZ OF SUBJECTS, 


ii976 


Qiiinoline-4-oarbozylio aoid, ethyl 
ester, condensation of ethyl N- 
benzoylhomocincholeuponate with 
(Ykbeiniote Ohininfabbiken 
ZiMMEB k Cie), a., i, 360. 

Buinoline-red, synthesis of (Scheibe 
and Rossneb), A., i, 461. 

d-Buinolyl c-aminoaniyl ketone, and its 
salts (Buzioka and Seidel), A., i, 
5S6. 

4-Quinolyl 3-ethylaminobutyl ketone, 

and its salts (Buzicka and Seidel), 
A., i, 586. 

d-Quinolyl 8-ethylbromoaminobatyl 
ketone dihydrobromide (Buzicka and 
Seidel), A., i, 586. 

4'Qninolyl S-A^-ethyl-S-piperidonyl 
ketone, and its picrate (Buzicka 
and Seidel), A., i, 586. 

Quinolyl ketones, preparation of 
(Vebeiniote Ohininfabbiken Zim- 
MEB & Cie), a., i, 360. 

4‘Buinolyl 5*methylaininobntyl ketone, 
and its salts (Buzicka and Seidel), 
A., i, 686. 

7 ‘Qninolyl 8-methylbromoaminobutyl 
ketone dihydrobromide (Buzicka and 
Seidel), A., i, 586. 

7-Qninolyl2-iV^methylpyrroUdylketone, 
and its hydrochloride (Buzicka and 
Seidel), A., i, 586. 

Qninomolybdic acid, ammonium salt 
(Tanbet), a., i, 674. 

Quinones, condensation of, 2:4:6-tri> 
nitrophenylhydrazine with (Bobsche), 
A., i, 624. 

o-Quinones (Schonbebo), A., i, 272; 
(ScHONBEBG and Nedzati), a., i, 
275 ; (Soh5nbebg and Rosenthal), 
A., i, 808. 

action of o-aminothiophenol on 
(Stahbfoss), A., i, 457, 794. 
condensation of ketazines with (Geb- 
habdt), a., i, 746. 

4-Qainonyl c-methylaminoamyl ketone, 

and its salts (Buzicka and Seidel), 
A., i, 587. 

4-Qiiinonyl 8>i^>methyl<2-piperidonyl 
ketone, and its picrate (Buzicka and 
Seidel), A., i, 586. 


B. 

Babbits, immunity of, to atropine (van 
deb Heyde), a., i, 478. 
variation in zinc content of the body 
of, during growth (Bebtband and 
Vladesco), a., i, 907. 

Baoemio aoids, resolution of, by means 
of optically active alcohols (When and 
Wbight), T., 798. 


Baoemio oompounds, active (DELfipiNS), 
A,, ii, 567. 

in animal and plant organisms (Fab- 
BEB, Nobd, and I^eubebg), A., i, 
150. 

Badiation, scattering of, and atomic 
structure (Glockeb and Kauff), 
A., ii, 323.^ 

distinction between ionisation and 
(Compton and Olmstead), A., ii, 
368. 

temperature of, of elements (Saha), 
A., ii, 162. 

Badiation hypothesis applied to chemical 
reactions (Cox), T., 142; (Lang- 
muib), a., ii, 31. 

Badioaotive constants in 1920 (Meyek), 
A., ii, 236. 

disintegration (MEfTNEB), A., ii, 293. 
elements, existence of helium nuclei 
in (Bb5ssleba), A., ii, 366. 
and their disihtegration products, 
nomenclature of (Neubebgeb), 
A., ii, 676. 

quantity, new, name for (Dobsay), 
A.,ii, 675. 

substances, transformation of (Hahn 
and Meitneb), A., ii, 148. 
accumulation of, in deposits from 
iron springs (Henbich), A., ii, 
617. 

Badioactivity, atomic structure, and the 
periodic system (Ubbach), A., ii, 
251. 

of water. See under Water. 

Badium, extraction of, from earths 
(Ebleb and van Bhyn), A., ii, 
616. 

isotopism of, with mesothorium, and 
their separation from barium 
(Stbong), a., ii, 294. 
degradation of y-rays from (Compton), 
A., ii, 366. 

emanation. See Niton, 
rays, efifect of, on glass (Clabke), A., 
ii, 569. 

Badium-^, magnetic spectrum of jS-rays 
excited by y-rays of (Ellis), A., ii, 
422. 

Badium- C, branching relationship and 
disintegration of (Albbecht), A., ii, 
675. 

range and ionisation of a-particles 
from (Hendebson), A., ii, 617. 

Bafflnose, analysis of mixtures of sucrose 
and, by the optical method (Bbowne 
and Gamble), A., ii, 661. 

Rana fusca (brown frog), composition f 
the eggs of (Tebboine and Babth^- 
L^MY), A., i, 906. 

Bape oil, preparation of petrol from 
(Mailhe), a., i, 841. 
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Eaphanidin (Schudsl), A., i, 486. 

Eaphanin, and its hydrochloride 
(Schudbl), a., i, 486. 

Baphanus sativm^ anthocyanins of 
(SCHUDEL), A., i, 485. 

Bats, albino, relation of plant carotinoids 
to growth of (Palmer and Kennedy), 
A., i, 526. 

Bays, anode, use of, in the investigation 
of isotopes (Thomson), A., ii, 675. 
canal, decomposition of hydrocarbons 
by (KoHLSoHiiTTER and Frumkin), 
A., i, 405. 

cathode slow, absorption of, by gases 
(Mayer), A., ii, 234. 
infra-red, action of, on phosphorescence 
(Curie), A., ii, 233, 616. 

Rontgen, from arcs in gases and 
vapours (Mohlbr and Foote), 
A., ii, 670. 

reflection of, by rock salt (Bragg, 
James, and Bosanquet), A., ii, 
477. 

diffraction of, by liquids (De- 
bierne), a., ii, 531. 
scattering and absorption of 
(Aur6n), a., ii, 367. 
mass absorption and mass scattering 
coefficients of (Hewlett), A., ii, 
674. 

determination of crystal structure 
by means of (v. Laue), A., ii, 
626 ; (Wyckoff), A., ii, 674. 
patterns obtained by the passage of, 
through crystals (Jaeger), A., ii, 
234. 

action of, on cellulose (Herzog and 
Janckk), a., i, 308. 
action of, on chloroform solutions 
of iodoform (Baumeisi'er and 
Glocker), a., ii, 367. 

Rontgen and ultra-violet, effect of, 
on glass (Clarke), A., ii, 569. 
sensitive, of elements (ds Gramont), 
A., ii, 73. 

a- Bays, ionisation of gases by (Hess and 
Horn yak). A., ii, 292. 
range of, in solids (v. Traubenberg), 
A., ii, 148. 

a- and )8-Bays, transformation of sub¬ 
stances emitting both (Hahn and 
Meitner), A., ii, 148. 

3-Bays, magnetic spectrum of, excited 
by y-rays (Ellis), A., ii, 422. 
emission of, from films of elements 
exposed to Jf-rays (Simons), A., 
ii, 77. 

J-Bays (Crowther), A., ii, 673. 

Beaotivity, influence of constitution on 
(Gupta), T., 298. 

molecular phase theory of (Baly), A., 
ii, 73. 


Beotifloation (Gat), A., ii, 85. 

Refraction of hydrocarbons, dispersion 
of (Darmois), a., ii, 1. 
of non-associated liquids (Herz), A., 
ii, 529. 

molecular (Eisenlour), A., ii, 1, 229 ; 
(v. Steiger), A., ii, 473. 
theory of (LeBas), A., ii, 361, 529. 
specific, of dissolved salts (Ch^ns- 
VBAU), A., ii, 421. 

Befraotive index of aromatic hydro¬ 
carbons (Eisenlohr), a., ii, 1. 
of colloidal solutions (Wintgbn), A., 
ii, 137. 

Befraotometer, immersion, analysis of 
salt solutions by means of (Clemens), 
A., ii, 650. 

Belativity, theory of, in relation to 
Bohr’s atondc model (FOrsterling), 
A., ii, 189. 

Bennin, action of (Hammarstbn), A., i, 
138. 

Reproduction in vertebrate animals, in¬ 
fluence of zinc salts on (Bertrand 
and Vladesco), A., i, 699. 

Resins, constituents of (Zinke, Fried¬ 
rich, and Rollett), A., i, 39; 
(Zinke and Dzrimal), A., i, 187.‘ 
iodine values of (Mac Lean and 
Thomas), A., i, 686. 
new, solubility of (Nicolardot and 
Coffignier), a., i, 876. 

Besin acids of colophony (GrIjn), A., i, 
344. 

Besin soaps, liquid crystals of (Paul), 
A., i, 427. 

Besinification, relation between chemical 
constitution and (Herzog), A., i, 519. 

Resistance, a variable (Maass and 
Weight), A., ii, 424. 

Besobutyrophenons, and its hemihydrate 
(Karrer and Rosenfeld), A., i, 793. 

Besoisohexophenone (Karrer and 
Rosenfeld), A., i, 793. 

Resonance potentials (Mohler and 
Foote), A., ii, 868. 
of metals (Mohler, Foote, and 
Meggers), A., ii, 8. 

BesO'OCtophenone, and its hemihydrate 
(Karrer and Rosenfeld), A.,i, 793. 

Beso-osnanthophenone, and its hemihydr¬ 
ate (Karrer and Rosenfeld), a., i, 
793. 

Resorcinol, tautomerism of (HBRZioand 
Zeisbl), a., 1, 663. 
bisulphite compounds of (Fuchs), A., 
i, 241. 

preparation of alkyl derivatives of 
(Johnson and Lane), A., i, 340; 
(Mauthner), a., i, 726. 
condensation of carbonyl compounds 
with (V. Euler), A., i, 563. 
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Besoroinol, action of cyanogen and 
hydrogen chloride on (Kabrxe and 
Febla), a., if 841. 

Bosorcinoh 2:4:6<^rinitro<. SeeSty^hnic 
acid. 

Besoreinoloonxnarein, and tetrahiomo- 
(Krishna), T., 1424. 

Beioroylglyoxylio acid, ammonium and 
silver salts (Kabbbb and Ferla), A., 
i, 842. 

Beipiration (Brooks), A., i, 885 ; 
(Inman), A., i, 886. 
of living cells (Lipsohitz), A., i, 203. 
in relation to physical exertion and 
fitness (Brioos), A., i, 141. 
effect of carbon monoxide asphyxia on 
(Haggard and Henderson), A., i, 
762. 

aneerobic, in molluscs (Berkeley), 
A., i, 524. 

of plants. See Plants. 

Betene (Virtanen), A., i, 671. 

Betropinaoolie transpositions (LEvy), 
A., i, 233. 

Bhamnal, and its triacetate (Berg- 
MANN and Schotte), a., i, 307. 

Bhaunose, preparation of (Walton), 
A’., i, 219. 

acetates (Fischer, BErgmann, and 
Ears), A., i, 95. 

Bhanmosides, synthesis of (Fischer, 
Bergmann, and Rare), A., i, 94. 

Bhapontioin, and its derivatives (Holm- 
STROM), A., i, 704. 

Bhapontigenin, and its derivatives 
(Holmstrom), a., i, 704. 

Rheum emodi, constituents of the roots 
of (Holmstrom), A., i, 704. 

Rhizostoma cuvierif fats of the gonads of 
(Haurowitz), a., i, 206. 

Bhodacene (Dziewoi^ski, PonG6iisKA, 
Lemberger, and Suszka), A., i, 105. 

Rhusdiversilobaj lobinol from (McNair), 
A., i, 387. 

d-Bibohezosamio acids, and their deriv¬ 
atives (Levenb and Clark), A., i, 318. 

Biokets, experimental (Hess, McCann, 
and Pappenheimer ; McCollum, 
SiMMONDS, Shipley, and Park), A., 
i, 767. 

Bicin, agglutination by (Gunn), A., i, 
284. 


Bioinoleio acids, structure of (Stosius 
and Wiesler), A., i, 7. 

Binger’s solution, effect of replacement 
of chlorides in, on the frog’s heart 
(Finckh), a., i, 880. 

Bing formation, in colour reactions 
(Reiss), A., ii, 124. 

Book salt, reflection of Rontgen rays by 
(Bragg, James, and Bobanquet), 
A., ii, 477. 


cxx. ii. 


Rotation, optical. .See Optical, 
specific, of mixed liquids (DEUtsch- 
MANN), A., ii, 146. 
spectra. See Spectra. 

Bototory power and chemical constitu¬ 
tion (Betti and Oapacoi6li ; Ber- 
LINGOZZI),. A., i, 107. 
measurement of, in crystals (Long- 
chambon), a., ii, 421, 581. 

Bnbidium, induction spectrum of (Duno- 
yer), a., ii, 610. 

Rubidium selenodithionate (Morgan 
and Smith), T., 1068. 
sulphites (Morgan and Smith), T., 
1069. 

Rubidium organic compounds 
cyanides (Meyer), A., i, 601. 

Bubilinio acid, hexeMoro- (KOster), 
A., i, 626. 

Rumex crispus. Sec Gishi-gishi. 

Bumpflte, analysis pt (Tscbbrmak), A., 
li, 121. 

Ruscus cLculeatuSf anthocyanidins in the 
fruit of (JoNESCo), A., i, 760. 

Butsecarpine, and its derivatives (Asa- 
HINA and Mayeda), A., i, 48. 

Ruthenium compounds, stereochemistry 
of (Werner and Smirnov), A., i, 
13. 

bivalent (RemY), A., ii, 209. 

Ruthenium ^e^roxlde, action of hydro¬ 
chloric acid on (Remy), A., ii, 267. 
Buthenichlorides (Krauss), A., ii, 
514. 

Butheno-bromides and -chlorides 

(Gutbier, Falco, and Vogt), A., 
ii, 457. 

Buthenates, penta-hvomo- and 
chloro-. See Rutheno-bromides 
and -chlorides. 

Rutherford, a new radioactive unit 
(Dorsey), A., ii, 676. 

Bye, amylase of (Baker and Hulton), 
T., 806. 


S. 

Sacoharase, preparation of active (S van- 
berg), A., i, 202; (v. Euler and 
Svanberg), a., ii, 622. 
action of ultra-violet light and oxi¬ 
dising agents on (Svanberg), A., i, 
628. 

action of copper and silver salts on (v. 

Euler and Svanberg), A., i, 202. 
inactivation of, by organic substances 
(v. Euler and Svanberg), A., i, 
68 . 

Saccharic acid, oxidation of, and its 
semiamide (Bergmann and Wolvp), 
A., i, 542. 
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* * Saooliariii ” {o-henzoiesulphinide)^ 

sweeteuing power of (Paul), A., i, 
109. 

detection of (Thkvenon), A», ii, 69, 
857. 

**8Aooliariii** eubitanoei, artificial 
(Hollbman), a., i, 652. 
O^i^ltoeeliariiiio acids (Glattfield and 
If ILLSB), A., i, 7. 

apoHSnada^t isomerides and 

deriyatires, absorption spectra of 
(KEHRMANNand Sandoz), a., i, 277. 
isoSafrole, and bromo-, isomerism of 
(Naoai), a., i, 857. 

'^Salbrantin,** behaviour of, in the 
organism (Filippi), A., i, 146. 
Salioinase, effect of heat on the activity 
of (Bertrand and Compton), A., i, 
282. 

Salicylic acid, action of phosphorus 

r ntoxide on (Langer), A., i, 345. 

its derivatives, fate of, in the 
organism (Devrient), A., i, 909. 
theobromine sodium salt, analysis of 
(Bennett and Windle), A., ii, 
627. 

and its salts, in blood (Banzlik), A., 
i, 698. 

transformations of, in the animal 
organism (Angelico), A., i, 701. 
detection and estimation of, in wines 
(Fresenius and Grunhut), A., ii, 
602. 

estimation of, bromometrically (Kolt- 
boff), a., ii, 466. 

esters, estimation of (Emery), A., ii, 
603. 

Salicylic acid, 3:5>diiodo-, preparation 
of, and its solubility in water (Cof- 
man), a., i, 177. 

3:5>dtnitro-, as a reagent for estima¬ 
tion of sugar (Sumner and Gra¬ 
ham), A.,ii, 564. 

6-nitroso-, and its esters (Houben 
and ScHREiBER), A., i, 109. 
Salioylidene p-aminoasobensene (Gal¬ 
lagher), A., i, 715. 
Salioylidene*;7-aininobenzaldebyde (G al- 
laoher), a., i, 715. 

Salicylidene-o-aminocinnamio acid 
(Gallagher), A., i, 716, 
Salioylideneanisylidene-o-phenylenedi' 
amine (Gallagher), A., i, 715. 
Salicylidene-a-chlorO'/S-naphtbylamine 
(Gallagher), A., i, 715. 
Salicylidene-m-metboxysalioylidene-o- 
phenylenediamine (Gallagher), A., 
i, 716. 

Salicylidene-l :8*napbtlialenediamine 
(Gallagher), A., i, 715. 
Sallcylidenenitro-if'-cumidine (Gal¬ 
lagher), A., i, 715. 


Salicylidenenitrotoiuidines (Gal¬ 
lagher), A., i, 715. 

Salioylidene-p-phenetidine (Galla¬ 

gher), A., i, 715. 

Salioylidene-o-pbenylenediamine (Gal¬ 
lagher), A., i, 715. 

Salioylidenepiperonylidene-o-pbenylene- 
diamine (Gallagher), A., i, 716. 

Salol-red (Langer), A.,1, 345. 

Salts, reciprocal solubility of, in solution 
(Ravbau), a,, ii, 386. 
purification of, by fractional crystallis¬ 
ation (Raveau), a., ii, 31, 386, 
682. 

slow hydrolysis of (Tian), A., ii, 439. 
binary, solution and ionisation of, by 
non-aqueous solvents (Walden), 
A., ii, 309. 

molecular association of, in non- 
aqueous solutions (Walden), A., 
ii, 22. 

fused, and the law of corresponding 
states (Lorenz and Herz), A., ii, 
486. 

having a common ion, separation of 
(Schlossing), a., ii, 31. 

Salt hvdrates, vapour pressure of (Wil¬ 
son), A., ii, 376 ; (Noyes and West¬ 
brook), A., ii, 877. 

Salt solnUoni, aqueous, analysis of, by 
means of the immersion refractonieter 
(Clemens), A., ii, 650. 

Salt water. See under Water. 

Salvarsan [phenarsamine)^ preparation of 
(Christiansen), A., i, 70, 370. 
commercial, sulphur derivatives in 
(King), T., 1107, 1415. 
action of mercuiic chloride on (Binz 
and Bauer), A., i, 629. 
estimation of arsenic in (Kircher and 
V. Ruppert), a., ii, 130. 

Samarium, absorption spectrum of 
(Prandtl), a., ii, 475. 
luminescence of (Howes), A., ii, 363. 

Santonin in Artemisia hrevifolia 
(Greenish and Pearson), A., i, 
211 . 

estimation of, in wormseeds (Kari- 
YONEand Kimura), A., ii, 223. 

Saponification, time factor in (Fryer), 
A., ii, 319. 

Saponin as a protective colloid (Gutbibr, 
Huber, and Haug), A., ii, 637, 
538. 

action of, on plant cells (Boas), A., i, 
294. 

effect of, on respiration (Brooks), A., 
i, 385. 

Saponins (van der Haar), A., i. 877. 

Saroolaotio acid. See d-Lactic acid. 

Saroopside from New Hampshire 

(Holden), A., ii, 269. 
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Sardine, Oalifornia. See Sardinia 
caruUa, 

Sardinia c(»ruUa^ fat content of (Dill), 
A., i, 884. 

Soapolite (Shannon), A., ii, 459. 

Soatole'S-oarbozyaoetalylamide (Rer- 
MACK, Perkin, and Robinson), T., 
1635. 

Soatole-S-oarbozylic acid (Kermack, 
Perkin, and Robinson), T., 1634. 

Boopoline and its derivatives (Gadamer 
and Hammer), A., i, 588. 
degradation of (Hess), A., i, 683. 

Sea water. See under Water. 

Seedlings, function of calcium salts in 
the nutrition of (True), A., i, 837. 

SeedS) resting, hemicellulasesin (Ripfel), 
A., i, 912. 

Selenium, conductivity of (P^labon), 
A., ii, 533. 

variation of the resistance of, with 
temperature (Datta), A., ii, 570. 
action of light on the thermal con> 
ductivity of (Nannei), A., ii, 
162. 

colloidal (GuTBiERand Emslander), 
A., ii, 636. 

, effect of freezing on (Gutbibr, 
Flury, and Heinrich), A., ii, 
693. 

sols, flocculation of (Kruyt and van 
Arkel), a., ii, 25, 812. 
replacement of halogens by (Rosen- 
MUND and Harms), A., i, 104. 
in animal and plant organisms, 
(Fritsch), a., i, 206. 

Selenium alloys with antimony, electro¬ 
motive force of (Kremann and 
Wittek), a., ii, 842. 
with bismuth (Tomoshioe), A., ii, 
207. 

Selenium 77ionochloride, action of ethylene 
on (Heath and Sbmon), A., i, 6. 
oxychloride, preparation of (Lenheb), 
A., ii, 109, 256. 

dielectric constant of (Wildish), 
A., ii, 78. 

Selenio acid, preparation of (Meyer 
and Moldenhauer), A., ii, 503. 

Selenium organic compounds 
with sugars (Wrede), A., i, 161. 
acetylacetone and its derivatives 
(Morgan and Drew), T., 610. 

Selenium detection:— 
detection of, in plant and animal 
organisms (Gassmann), A., i, 78. 

Selenooarbamides (Schmidt), A., i, 775. 

Selenoetbylbydrooupreine (Vereiniote 
Chininfabriken Zimmer A Gie), 
A., i, 267. 

Seleno^thionio acid, and its metallic 
salts (Morgan and Smith), T., 1066. 


Selenobydrooupreine (Vereinigtb Ohi- 
NINFABBIKBN ZiMMER A ClB), A., i, 

267. 

Selenohydroquinine (Verbinigte Ohi- 

NINFABRIKEN ZlMMER A CIE), A., i, 

267. 

Semioarbaside, action of, on l:4-di« 
ketones (Blaise), A., i, 193. 
Separator, automatic (Hultman, Davis, 
and Clarke), A., ii, 325. 

Serecin, estimation of the constituents 
of (Turk), A.» i, 187. 

Serum, opacity of (Holker), A., i, 683. 
dialysis of chlorine against (Mbstrezat 
and Ledebt), A., i, 634. 
immune, action of^ on amnebfla (v. 
Schuckmann), a., i, 204. 
trypt^han content of proteins of 
(V. forth and Lieben), A., i, 828. 
of sucklings, chlorides in (Scheer), 
A., i, 905. 

estimation of calcium and magnesium 
in (Kramer and Tisdall), A., ii, 
595. 

estimation of phosphoric acid in 
(Wiener), A., ii, 347. 
estimation of potassium in (Kramer 
and Tisdall), A., ii, 412. 

Serum albumin. See under Albumin. 
Sesquiterpene alcohol, OuH^eO, from 
aburachan (Shinosaki), A., i, 679. 
Sesquiterpenes (Ruzicka and Meyer), 
A., i, 578; (Takagi), A., i, 732. 
Shale oil, Swedish, composition of 
(Hellsing), A., i, 549. 
She-Chnang’tzn, the Chinese drug, origin 
of (Nakao), a., i, 87. 

Shepherd’s purse. See Capaella bursa 
pastoris. 

(f-Siaresinolio acid, and its potassium 
salt (Reinitzer), A., i, 351. 

Silage crops, analysis of (Neidig and 
Snyder), A., i, 488. 

Silioal (Kautsky), A., ii, 505. 

Silica. See Silicon effoxide. 

Silicates. See under Silicon. 
Silioatotetramminecobalt salts. Sec 
under Cobalt. 

Siliooethane, derivatives of (Kipping), 
T., 647. 

Silioohydrocarbons (Kipping and Sands), 
T., 830. 

Silicon, spectra of, in salts and steel 
(de Gramont), a., ii, 474. 
reaction of carbon with (Tammann), 
A., ii, 451. 

Silicon alloys with iron (Murakami), 
A., ii, 589. 

Silicon compounds, unsaturated ( Kaut¬ 
sky}, A., ii, 505. 

Silicon hydrides (Stock and Somieski), 
A., ii, 380, 399. 
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Silicon (dioxide {sUica)^ equilibtiam of the 
glass and crystal forms of (Wixt- 
z£l), a., ii, 504. 

vapour pressure of (Ruff and 
Schmidt), A., ii, 486. 
absorption of gases by (Miller), 
A., ii, 169; (Briggs), A., ii, 

624. 

estimation of (Willard and Cake), 
A., ii, 60 ; (Soholes), A., ii, 132; 
(Travers), A., ii, 710. 

Silicic acid (Lsnher), A., ii, 
331. 

solubility of, in ammonia (Schwarz), 
A., ii, 260. 

formation of complex compounds 
containing (Schwarz and 
Bausch), a., ii, 404. 
excretion of, in urine (Zuckmayer), 
A., i, 288. 

estimation of, in concretions in 
animal organs (Gonnermann), 
A., i, 79. 

Silicates, chemical constitution of 
(Gossner), A., ii, 649. 
basic exchange in (Ramann and 
Junk), A., li, 202. 
fused, molecular condition of 
(Boeke), a., ii, 111. 
estimation of iron in, colori- 
metrically (Matejka), A., ii, 
658. 

estimation of potassium in (Mor¬ 
gan), A., ii, 349. 

Silicon organic compounds (Kipping), 
T., 647 : (Kipping and Sands), T., 
830, 848. 

Silicon estimation and separation:— 

estimation of, in cast iron (GarcIa), 
A., ii, 348. 

separation of, from tin, titanium, and 
zirconium (Wenger and Morel), 
A., ii, 464. 

Siliootungstio acid, reactions of alka¬ 
loids with (Heiduschka and Wolf), 
A., ii, 469. 

Silk, Tussur, chemical constitution of 
(Inouye, Iwaoka, and Hirasawa), 
A., i, 67. 

Silkworms, physiology of (Jameson and 
Atkins), A., i, 638. 
blood of. See Blood, 
digestive enzymes of (Kawabe, Suda, 
and SAiTd), A., i, 381. 

Silkworm moth, composition of the egg¬ 
shells of (Tomita), a., i, 830. 

Sillimanite, analysis of (Shannon), A., 
ii, 458. 

Silver, oligodynamy of (Doerr), A., i, 
209. 

adsori)tion of, in analysis (Kolthoff), 
A., ii, 277. 


Silver, diffusion velocity of gold into 
(Fraenkel and Houbbn), A., ii, 
491. 

mixed crystals of gold and (Tam- 
mann), a., ii, 173. 

colloidal, colour and optical properties 
of sols of (ScHAUM and Lang), A., 
ii, 506. 

particles, colour and Brownian move¬ 
ment of (FUrth), a., ii, 243. 

action of dilute sulphuric acid on 
(Salkowski), a., ii, 586. 

action of solutions of persulphates on 
(Higson), T., 2048. 

Silver alloys with cadmium, electro¬ 
motive force of (Krbmann and 
Ruderrr), a., ii, 11. 

with palladium, activity of (Nowack), 
A., ii, 208. 

Silver salts, action of light on metallic 
oxides in solutions of (Tammann), 
A., ii, 147. 

action of alkaline hydrogen peroxide 
on solutions of (Salkowski), A., ii, 
586. 

action of j8;8'-dihydroxydietbvl sul¬ 
phide on (Moureu and Murat), 
A., i, 90. 

toxicity of, towards saccharase (v. 
Euler and Svanbero), A., i, 
202 . 

Silver bromide, action of light on 
(Ehlers and Koch), A., li, 289 ; 
(Schwarz and Stock), A., ii, 
614. 

action of ammonia on sols of (Auer¬ 
bach), A., ii, 312. 

carbonate, compound of ammonia and 
(Dbrvin and Olmer), A., ii, 507. 

pcrchlorkte, distribution of, between 
water and benzene (Hill), A., ii, 
261. 

haloids, crystal structure of (Wilsey), 
A. , ii, 548. 

colloidal, adsorption of lead isotopes 
by (Fajanb and v. Beckerath), 
A., ii, 386. 

compounds of ammonia with (Biltz 
and Stollenwerk), A., ii, 201. 

iodide, heat of formation of (Gerth), 
A., ii, 534. 

nitrate, reaction between ferrous 
ammonium sulphate and (Dhar, 
Datta, and Bhattacharya), A., 
ii, 36. 

peroxide, detection of (Salkowski), 
A., ii, 586. 

sulphide, electrical conductivity of, 
and its mixtures with silver 
(Tubandt, Eggert, and Sohibbe; 
Tubandt and Eggert), A., ii, 
480. 
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Silver sulphide, coagulation of h vdrosols 
of (V. Hahn), A., ii, 4G. ‘ 
equilibrium of, with antimony 
sulphide (Konno), A., ii, 206. 
equilibrium of thallium sulphide 
and (Huber), A., ii, 607. 
sodium thiosulphate, reduction of, by 
hyposulphites (Steigmann), A., ii, 
46, 147. 

Silver organic oomponnds:— 

bismutnobromocyanide (Vou enA zos), 
A., i, 232. 

Silver estimation and separation 

estimation of, electrometrically (Hkn- 
dbixson), a., ii, 411. 
estimation of, in alloys (Saueiiland), 
A., ii, 595. 

estimation of, and its separation from 
lead (Moser and Kittl), A., ii, 
621. 

Silver cathodes. See Cathodes. 

Sinapio acid, jS-dimethylaminoethyl 
ester (Spate), A., i, 30. 

Sinapin, synthesis of (Spate), A., i, 28. 

Sinomenine, and its salts (Iseiwaui), 
A., i, 364. 

Sinomenium diversifoUus^ alkaloid from 
(Ishiwari), a., i, 354. 

Sirupus lodeti ferrosi, analysis o£ 
(Kolthoff), a., ii, 67. 

Skimmia laureola^ oil from (Simonsen), 
A., i, 515; (Roure-Bertrand Fils), 
A., i, 798. 

Skin, extraction of melanin from 
(Young), A., i, 467. 
calcium in blood in diseases of (Thro 
and Ehn), A., i, 908. 

Smalt, constitution of (Duboin), A., ii, 
403. 

Smell, mechanism of the sense of 
(Tsohirch), a., i, 765. 

Smelting, theory of (Guebtler and 
Meissner), A., ii, 402, 589, 640. 

Soaps, ultramicroscopic structure of 
(Darke, McBain, and Salmon), 
A., ii, 312. 

use of, as protective colloids for 
colloidal gold (Iredale), T., 625. 

Soap curd, hydration of the fibres of 
(McBain and Martin), T., 1369 ; 
(McBain and Salmon), T., 1374 ; 
(Laino), T., 1669. 

Soap solutions, interfacial and surface 
tensions of (Reynolds), T., 473. 
surface tension and emulsifying power 
of (White and Mardbn), A.,ii, 88. 

Sobrerol dmhloride (Henderson and 
Marsh), T., 1496. 

Sodamide, preparation and properties of 
(McGee), A., ii, 334. 

Sodium, arc and spark spectra of 
(Sbeliger and Thaer), A., ii, 566. 


Sodium, vacuum arc spectrum of 
(Datta), a., ii, 285. 
vapour, electrodeless discharge in 
(Robertson), A., ii, 668 . 
specific heat of, at low temperatures 
(Gunther), A., ii, 16. 
action of, on phenyl acetate (Perkin), 
T., 1284. 

compounds of pyridine with (Emmert 
and Buchert), A., i, 268. 

Sodium alloys with antimony, electro¬ 
motive properties of (Kremann and 
Preszfreund), a., ii, 332. 
with bismuth, electromotive force of 
(Kremann, Fritsch, and Liebl), 
A., ii, 842. 

with mercury, action of carbon tetra¬ 
chloride on (Fetkenheubr), A., ii, 
647. 

with potassium, emission of electrons 
from (Richardson), A., ii, 422. 
with tin, electromotive properties of 
(Kremann and Gmachl-Pammeb), 
A., ii, 168. 

Sodium salts, distribution of, in plant 
and animal cells (Funcoka), A., i, 
907. 

Sodium arsenate, estimation of (Cor- 
field and Woodward), A., ii, 519. 
arsenite, action of, on thiocyano-com- 
pounds (Gutmann), A., i, 653. 
borate, equilibrium of the preparation 
of (Sborgi and Franco), A., ii, 
580. 

^^crborate (Foerstrr), A., ii, 506. 
velocity of decomposition and 
catalysis of (Sborgi and No- 
CENTINI), A., ii, 499. 
bromate, crystal structure of (Kolk- 
MEiJER, Bijvoet, and Karssen), 
A., ii, 200. 

carbonate, alteration of, in air 
(Dubovitz), a., ii, 689. 
action of, on solutions of chrome 
alum (Meunier and Caste), A., 
ii, 612. 

carbonates, reactions of calcium phos 
phate with (Pinnow), A., ii, 560. 
tri- and pcr-thiocarbonates (Yeoman), 
T., 40. 

chlorate, crystal structure of (Kolk- 
MEiJER, Bijvoet, and Karssen), 
A., ii, 200. 

growth and dissolution of crystals of 
(Poppe), a., ii, 90. 

chloride, heat of dilution and specific 
heat of (Richards and Rowe), 
A., ii. 380. 

growth and dissolution of crystals 
of (Poppe), A., ii, 90. 
solubility of ethyl ether ip solu¬ 
tions of (^ORNE), T., 262. 
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Sodium chloride, equilibrium of, with 
barium and potassium chlorides 
(JXnbokb; Voktisoh), A., ii, 
95, 96. 

equilibrium of, with calcium, 
magnesium, potassium, and 
strontium chlorides (Scholich), 
A., ii, 97. 

equilibrium of, with lithium and 
potassium chlorides (Schaefer), 
A., ii, 96. 

equilibrium of magnesium sulphate 
and (Tareoami), A., ii, 30. 
cuprite (Muller and Ernst), A., ii, 
552. 

ferrate and ferrite, electrolytic prepara¬ 
tion of (GauBEand Gmelin), A., ii, 
49. 

hydroxide, preparation of (Neumann 
andKARWAT), A., ii, 333. 
preparation of solutions of, free from 
carbonate (Kolthoff), A., ii, 
705. 

heat of dilution and specific heat of 
(Richards and Rowe), A., ii, 
380. 

fused, properties of (Wallace and 
Fleck), T., 1889. 

hypobromite, decomposition of, in 
presence of copper sulphate 
(Fleury), a., ii, 70. 
hyposulphite, estimation of (Smith), 
A., ii, 652; (Helwig), A., ii, 653. 
iodide, velocity of reaction of hydro¬ 
gen peroxide with (Bohnsen), A., 
ii, 185. 

jj(;rmanmnate, electroWtic preparation 
of (Henke and Brown), A., ii, 
115. 

preparation of, from ferromanganese 
(Wilson, Horbch, and Youtz), 
A., ii, 643. 

nitrate, heat of dilution and specific 
heat of (Richards and Rowe), 
A., ii, 880. 

equilibrium of ammonium chloride, 
water and (Renoade), A., ii, 93. 
nitrite, electrolysis of solutions of 
(Jbffery), a., ii, 874. 
standardisation of, with ^-nitro- 
aniline (Bell), A., ii, 216. 
^(?roxide, apparatus for fusion with 
(Hodsman), a., ii, 345. 

Bisodium hydrogen phosphate, action 
of epichlorohydrin on, in aqueous 
solution (Bailly), A., i, 299, 493. 

Sodium iron pyrophosphate (Oliveki- 
MandalX), a., ii, 338. 
selenodithionate tetrahydrate (Mor¬ 
gan and Smith), T., 1067. 
silicates, hydrolysis of (Bogue), A., 
ii, 112. 


Sodium sulphate, equilibrium of mag¬ 
nesium chloride and (TakeoamiX 
A., ii, 80. 

sulphide, action of, on ferric oxide 
(Witt), A., ii, 403, 
sulphite, atmospheric oxidation of 
(Dhar, Datta, and Bhatta- 

CHARYA), A., ii, 86. 
iridosulphite (Sailer), A., ii, 514. 
thioantimonato, reactions of, with 
metallic salt solutions (Langhans), 
A., ii, 853. 

thiosulphate, reaction between halo¬ 
gen cyanides and (Kurtenacker ; 
Kurtenacker and Fritsoh), 
A., ii, 502. 

decomposition of mercury fulminate 
by (F. H. and P. V. Dupr#.), A., 
i, 282. 

stabilisation and standardisation of 
solutions of (Low), A., ii, 133. 
platinothiosulphate (Sailer), A., ii, 
518. 

silver thiosulphate, reduction of, by 
hyposulphites (Stbigmann), A., ii, 
46, 147. 

stibiothiosiilphate (v. SzilAoyi), A., 
ii, 207. 

Sodium detection and estimation 

detection of, in presence of magnesium 
(Ludwig and Spirbscu), A., ii, 
215. 

estimation of, in blood (Doisy and 
Bell), A., ii, 413; (Kramer and 
Tisdall), a., ii, 463. 
estimation of, in urine, blood, and 
fieces (Tisdall and Kramer), A., 
ii, 655. 

Soils, influence of temperature on the 
absorbent properties of (Stoqubr), 
A., i, 914. 

acid (Robinson ; Robinson and 
Bullis), a., i, 644. 
acidity of (Fisher), A., i, 215. 
influence of aluminium salts on acidity 
of (Mirasol), a., i, 88. 
relation of bacterial activity to acidity 
of (Stephenson), A., i, 916. 
alkali, absorption of salts by (Kelley 
and Brown), A., i, 915. 
effect of organic matter on the reaction 
of (Stephenson), A., i, 916. 
arsenic in (Lilltg), A., i, 216. 
carbonates in (Hardy), A., i, 215. 
action of potassium ammonium nitrate 
on (Kempf), a., i, 915. 
effect of salt solutions on (Kelley and 
Cummins), A., i, 388 ; (Noltb), A., 
i, 914. 

toxicity and osmotic pressure of soluble 
salts in (Greaves and Lund), A., i, 
758. 
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Boilii relation of solutions of, to their 
extracts (Hoaoland, Martin, and 
Stewart), A., i, 214. 
effect of cron growth on the physical 
state of (Hoaqland and Martin), 
A., i, 215. 

detection of phosphates in (Shsdd), 
A., ii, 274. 

estimation of acidity in (Fishrr), A., 
ii, 849; (Lbm Hermann and 
Fresenitts), a., ii, 616. 
estimation of ammonium and potassium 
in (Arrhenius), A., ii, 412. 
estimation of arsenic in (Eeiohebt and 
Trelles), a., ii, 519. 
estimation of colloidal material in 
(Moore, Fry, and Middleton), 
A., ii, 608. 

estimation of potassium in (Christen¬ 
sen and Feilbero), A., ii, 711. 

Soil solutions, concentration and com¬ 
position of (Parker), A., i, 914. 

Soja bean, amino-acids from glycinin of 
(Jones and Waterman), A., i, 
521. 

nitrogen in nodules of (Strowd), A., 
i, 887. 

Solatium dulcamara^ anthocyanidins in 
the fruit of (Jonesco), A., i, 760. 

Solanum melongena (egg-plant), con¬ 
stituents of (Yoshimura), a., i, 296. 

Solar speotrum, elements in the (Saha), 
A., ii, 4. 

gravitational displacement of the 
nitrogen band in the (Grebe and 
Baghem), a., ii, 143. 

Solid solutions. See Solutions, solid. 

Solids, range of o-rays in (v. Trauben- 
BERo), A., ii, 148. 

electrolytic ions in (GIInther- 
Schulze), A,, ii, 9. 
forces in surface films on (Williams), 
A., ii, 18. 

entropy of (Latimer), A. , ii, 380. 
polymerisation of (Fielding), A., ii, 
487. 

Solubility (Ephraim), A., i, 889; ii, 
305,608 ; ( Hildebrand and Jenks), 
A., ii, 28 ; (Hildebrand and 
Buehrer), a., ii, 24 ; (Hilde¬ 
brand), A., ii, 307 ; (Ephraim and 
Mosimann), a., ii, 388, 839. 
influence of position in substitution on 
(Sidowick and Ewbank), T., 979; 
(SiDOWioK and Aldous), T., 1001; 
(Sidowick and Rubie), T., 1013. 
and diffusion (Gborgibvics), A., ii, 
491. 

reciprocal, of salts in solution 

(Raveau), a., ii, 886. 

Solution, energy brought into action by 
(Hudubert), a., ii, 808. 


Solution, volume changes in (Burrows), 
A., ii, 808. 

Solutions, absorption of light by (v. 
Halban and Geigrl), A., ii, 145. 
electrical conductivity of (Christian¬ 
sen), A., ii, 9 ; .(Clinton), A., ii, 
618. 

colloidal condition of sparingly soluble 
substances in (Tradbe and Klein), 
A., ii, 688. 

influence of salts on chemical equilibria 
in (BrOnsted), T., 574. 
aqueous, physical properties of 
(Pulvermacher), a., ii, 171. 
coloured. See Coloured solutions, 
non-aqueous, ionisation in (Walden), 
A., li, 170, 809. 

solid, luminescence of (Schmidt), A., 
ii, 567. 

strong, osmotic pressure and freezing- 
point depression in (Cernatesoo), 
A., ii, 576. 

Solvents, mixed, velocity of reaction in 
(Oashmore, McCombie, and Scar¬ 
borough), T., 970. 

Sound, velocity of, in gases (Dixon, 
Campbell, and Parker), A.,ii, 621. 
motion of, in partly dissociate gases 
(Einstein), A., ii, 249. 

Sparteine, detection of (Grant), A., ii, 
71. 

Spectra of luminous gases, effect of 
concentration on (Merton), A., 
ii, 2. 

abso^tion, in the A-series (Hertz ; 
SmekaIi), a., ii, 144 ; (Hjalmar), 
A., ii, 145 ; (Coster), A., ii, 863, 
532. 

of nitro'compounds (Kehrmann 
and Goldstein), A., i, 271. 
arc, yellow, red, and infra-pe (KiESS 
and Meggers), A., ii, 4. 
band, structure of (Qehrcke and 
Glaser), A., ii, 611. 
differences of series of, in furnace 
and arc (King), A., ii, 610. 
corpuscular (de Broglie), A., ii, 232, 
292; (M. and L. DE Broglie), A., 
ii, 328, 615. 

infra-red absorption, of gases (Imes), 
A. ,ii, 4 ; (Hettmer), A., ii, 144. 
of isotope# (Loomis), A., ii, 536. 
mass, and atomid weights (AieroK), 
T., 677. 

of chemical elements (Aston), A., 
ii, 474, 565. 

Rdntgen ray (Fricxe), A., ii, S; 

* (Stensson), a., ii, 140; (HiAX.* 
MAR), A., ii, 145, 292; (DuaM, 
Fricks, and StbnstrOm), A., ii, 
145 : (Smekal), a., ii, 292; 
(Mohler and Foote), A., ii, 670. 
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Spectra, Rontgen ray, origin and nature 
of (Eossbl), a., ii, 188. 
structure of (Smekal), A., ii, 615. 
absorption rays in (Dauvillier), 
A., i, 475. 

and the electron structure of atoms 
(db Bboglib and Dauvillier), 
A., ii, 475 ; (Veoard ; Smekal), 
A., ii, 674. 

mercury anticathode for production 
of (Muller), A., ii, 569. 
of organic compounds of high 
molecular weight (Herzog and 
Jancke), a., ii, 531. 
rotation, influence of an electrical 
field on (Hbttnbr), A., ii, 139. 
and isotopy (Haas), A., ii, 286. 
series, of the elements (Bohr), A., ii, 
137. 

spark, of elements (de Gramont), 
A., ii, 78. 

ultra-red absorption, of solids in thin 
layers (Rbinkober), A., ii, 613. 
ultra-violet spark (Millikan), A., 
ii, 3. 

Spectral series, table for calculation of 
(del Campo and CatalJLn), A., ii, 
292. 

Spectrochemistry of cyclic compounds 
(v. Auwbrs), a., ii, 73; (v. Auwers 
and Fruhling), A., ii, 229, 230. 
Spectrophotometry in the visible and 
ultra-violet regions (Merton), A., ii, 
287. 

Spirits, detection of methyl alcohol in 
(Rare ; Maue), A., ii, 220, 281 ; 
(Hahn), A., ii, 281. 

Spleen, internal secretion of (Eddt), 
A., i, 906. 

Spruce wood, cellulose content of 
(Klason), a., i, 840. 

Squcdus smklii (dogfish), nucleotides of 
the pancreas of (Berkeley), A., i, 476. 
Stability of organic compounds, 
measurement of (v. Euler and 
Laubin), a., ii, 498. 

Stalagmometer, new (Eschbaum), A., 
ii, 489. 

Staxmio acid. See under Tin. 
Staphyloco6cu8^ toxicity of phenol solu¬ 
tions towards (Burgess), A., i, 291. 
Staroh (Reychler), A., i, 498 ; 
(Karrer), a., i, 707 ; (Reychler ; 
Karrer, Nagbli, Hurwitz, and 
Walti), a., i, 768. 
occurrence of, in plants (Samec and 
Haerdtl), a., 1 , 226. 
constitution of (Karrer andNAOELi), 
A., i. 313. 

constitution and structure of, in 
granules and in solution (Biedek- 
tfANN), A., i, 162^ 1 


Staroh, viscosity of mixtures of, with 
viscose and xanthate (Stern), A., 
i, 226. 

products of hydrolysis of (Sambo and 
Mayer), A., i, 397. 
constitution of the compound of iodine 
and (Lottbrmoser), A., i, 708. 
methylation of (Karrer and Nagbli), 
A., i, 311. 

action of soluble chlorides and sulph¬ 
ates on (Courtonnb), A., i, 96. 
action of formaldehyde on (Sameo 
and Mayer), A., i, 400. 
decomposition of, outside the living 
cell (Teschendorf), A., i, 163. 
solutions, electro-disintegration of 
(Samec and Mayer), A., i, 707. 
ethyl ethers (Lilibnfeld), A., i, 650. 
estimation of (Quisumbino), A., ii, 67. 
estimation of, polarimetrieally 
(Luhbig), a., ii, 356. 
estimation of, by hydrolysis with 
taka-diastase (Horton), A., ii, 661. 

Stearic acid, benzyl ester (Shonle and 
Row), A., i, 341. 

a-glncose, raffinose, and sucrose esters 
(Hess, Messmer, and Kletzl), A., 
i, 806. 

Stearic acid, ^raro^bromo-, and its salts 
(Coffey), T., 1806. 

X-hydroxy-, and its derivatives (Thoms 
and Dbckert), A., i, 219. 

Stearin, diphenylurethane from (Grun 
and Wittka), A., i, 222. 

Stearyloxyacetio acid (Grun and Witt¬ 
ka), A., i, 222. 

/3 StearyItetra-acetylglncose (Hess, 

Mes'-mer. and Kletzl), A., i, 306. 

Steel. See under Iron, Cobalt steel, and 
Nickel steel. 

Stercobilin in urine of infants (Brul^ 
and Garban), A., i, 755. 

Stereochemical studies (Holmberg), A., 
i, 539. 

^terigmatocystis nigra. See Aspergillus 
niger. 

Sterols, iodine values of (MacLean and 
Thomas), A., i, 565. 

Stictaic acid, and its acetyl derivative 
(Bargellini and Moncada), A., i, 
865. 

Stilbene nitrosite (Wielano and BlA- 
mich), a., i, 552. 

Still-heads for fractionating (Moore), 
A., ii, 433 ; (Lessing), A.,ii, 434. 

StUpnomelane, analysis of (Shannon), 
A., ii, 458. 

Stizolohium (velvet bean), dihydroxy- 
phenylalamine from (Miller), A., i, 
84. 

Streptococcm, slimy lactic acid (Violle), 
A., i, 886. 
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strontium, numerical relation between 
calcium and (Sakoschansky), A., 
ii, 601. 

Strontium tri- and ^^er-thiocarbonates 
(Yeoman), T., 49. 

chloride, equilibrium of, with barium 
and calcium chlorides(ScHAErEE), 
A., ii, 96. 

equilibrium of, with potassium and 
sodium chlorides (Scholich), A., 
ii, 97. 

hydrides (Tomkinson), A., ii, 453. 

Strontium detection, estimation, and 
separation 

detection of, in presence of calcium 
and barium (Ludwig and Spirescu), 
A., ii. 276. 

estimation of, Yolumetrically, in 
presence of barium (Kolthoff), 
A., ii, 62. 

separation of, from barium and calcium 
(Kolthoff), A., ii, 63. 

Strophanthin, distinction between 
ouabain and (Bichaud), A., ii, 601. 

Strychnine acid methylarsenate (Bouil- 
lot), a., i, 884. 

estimation of, in ])resence of other 
alkaloids (Harvey and Back), A., 
ii, 471. 

Strychnos alkaloids (Leuchs, Hell- 
RiEOEL, and Heering), A., i, 883. 

Styphnio acid, and its salts(F kiederiob; 
Einbeck and Jablonski), A., i, 
605. 

Styrene, preparation of, from ethylbenz¬ 
ene (v. Braun and Moldanke), 

A., i, 406. 

additive power of derivatives of 
(Reich, van Wijck, and Waelle), 
A., i, 332. 

Styrene, bromo-derivatives, isomerism 
of (Dufraisse), a., i, 17. 
»-bromo-derivatives, isomerism of 
(Dufraisse). A., i, 104. 
a-bromo-, autoxidatioii of (Dufraisse), 
A., i, 168. 

bromonitro-, addition of aromatic 
amines to (Worrall), A., i, 411. 

S-Styryliffooyanine, and its picrate 
(Fischer and Scheibe), A., i, 66 . 

2-Styryl-4:6-dimethylquinoline and its 
salts and 2 -o- and -p-nitro- (Fischer, 
Scheibe, Merkel, and Muller), A., 
i, 56. 

St]rryl methyl ketone, o-chloro- (Weitz 
and Scheffer), A., i, 869. 

2-StYryl-4-methylqninoline, and its 
salts (Fischer, Scheibe, Merkel, 
and MtlLLER), A., i, 66 . 

2-Styrylquinoline, and moTio- and di¬ 
hydroxy-, methiodides (Wernbr), A., 
i, 55. 


Suberone, catalytic hydrogenation of 

(Godchot), A., i, 114. 

Sublimation, quantitative, apparatus for 

(Fuller), A., ii, 222. 

of metals (van Liempt), A., ii, 166. 

SubBtance, C 4 H 2 Ng, from methylene di¬ 
cyanide and lormaldehyde (Ost- 
ling), a., i, 321. 

C 4 H 4 N 2 , from methylene dicyanide and 
acetaldehyde (Ostling), A., i, 321. 

CjHgOgNj, from malononitrile and 
nitrous acid (Diels and Borg- 
wardt), a., i, 548. 

CeHjOeP, from lactic acid and phos¬ 
phorus iodide (Gaucher and Rol- 
lin), A., i, 220. 

C 4 H 4 O 2 NCIS 2 , from the action of 
sulphur dichlori^e with o-nitrothiol- 
benzene (Lecher and Simon), A., 
i, 860. 

C 7 H 7 O 3 I, and its salts and derivatives, 
from dimethyl^yrone, barium hydr¬ 
oxide and iodine (Collie and 
Reilly), T., 1553. 

from degradation of scopo- 
line (Hess), A., i, 684. 
and its derivatives, from formalde¬ 
hyde and acetone (Muller), A., 
i, 643. 

CgHjyN, from degradation of scopoline 
(Hess), A., i, 684. 

C 2 Hj 208 Ni 2 » from C 5 H 2 O 8 N 8 , and 
alcohol (Diels and Borgwakdt), 
A., i, 549. 

C 10 H 20 O, from oxidation of diamyleue 
(Schindblmeiser), a., i, 491. 

C 1 QH 17 ON 2 I, from eseroline meth- 
iodide, methyl iodide, and sodium 
ethoxide (Stedman), T., 892. 

C 11 H 8 O 4 , from sodium and idieiiyl 
acetate (Perkin), T., 1289. 

and ils salts, from tri- 
niethyl-; 8 -phthalimidoetliylaminon- 
iurn salts and silver oxide (Gabriel), 
A. i, 59. 

CjaHeOfl, from ethyl cyanoacetate and 
resorcinol (Bauer and Schodbr), 
A., i, 364. 

Ci 2 Hg 04 , and its salts and derivatives, 
from decomposition of benzoquinone 
(Stoltzbnberg and Stoltzenberg- 
Bekgius), a., i, 82. 

C 12 H 8 O 2 N 2 S, from methyl diazoacetate 
and thiobenzoyl chloride (Sr auding- 
er, Siegwart, Anthes, Bommer, 
and Gerhardt), A., i, 44. 

CigHijOgNCl, from chloromethyl acet¬ 
ate and quinoline (Ulich and 
Adams), A., i, 302. 

CigHijONgOlg, from cuminaldazine and 
chloral hydrate (KNftpFER), A., i, 
159. 
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Subitaned) CiaHjjOaNCl, from pyridine 
and chloromethyl benzoate (Ulich 
and Adams), A., i, 302. 

CiaHgeNa, from reduction of l*etliyl- 
2-pyridone (Ruzioka), A., i, 691. 

CisHjaNe, from methylene dicyauide 
and acetone (Ostling), A., i, 
321. 

CigHiaOjN,, and its salts, from fi- 
phthalimidoethylpyridinium brom¬ 
ide and silver oxide (Gabriel), A., 
i, 58. 

C 15 H 20 OOI 2 S, and its derivatives, from 
thiocarbonyl chloride and benzoyl- 
pbenyldiazomethane (Staudinger, 
SiEGWART, Antaes, Bommer, and 
Geuhardt), a., i, 44. 

CisHigOjNjS, from benzenesulphonyl- 
acetamide and o-toluenediazonium 
chloride (Trogkr and Berndt), 
A., i, 746. 

from jp-toluenesulphonylacetaniide 
and benzenediazonium chloride 
(Troger and Berndt), A., i, 
746. 

CjeHiaOjN,, and its salts, from jS- 
phthalimidow<?proj)ylpyridinium 
salts and silver oxide (Boss), A., 
i, 60. 

and its salts, from 7 -phthalimido- 
propylpyridinium salts and silver 
oxide (Bose), A., i, 60. 

CjcHjyOjNjS, from jy-toluenesulph- 
onylacetamide and o-toluenediazon- 
ium chloride (Troger and Berndt), 
A., 1 , 746. 

from jp-toliienesiilph- 
onylacetaniide and diazotised o-ani- 
sidiue (Troger and Berndt), A., 

. i, 746. 

from methyl diazoacetate 
and diphcnylketeii (Staudinger 
and Reber), A., i, 247. 

C1-H17ON, from benzoylacetone and 
jy-toluidine (Fischer, Scheibe, 
Merkel, and MCller), A., i, 
56. 

CjgHjeOg. from ethyl diazoacetate and 
diphenylketen (Staudinger and 
Reber), A., i, 247. 

CigHijOg, from dimet^lmalonyl 
chloride and anisole (Fleischer 
and Stemmer), A., i, 253. 

CigHigOgSg, from thianthrendiethyl- 
indanedione, phosphorus and hydr- 
iodic acid (Fleischer and Stem- 
MEii), A., i, 265. 

CgoHioClgSg, from a-chloronaphthal- 
ene and sulphur chloride (RAt), T., 
1964. 

CfiHjgOj, from piperonaldehyde and 
fluorene (de Fazi), A., i, 569. 


Substanoe, OnHigOgNgS, from benzene- 
sulphonylacetic acid and o-tolnene- 
diazonium salts (TrOger and 
Berndt), A., i, 746. 

CgtHgqOgNgS, from benzenesulphouyl- 
acetic acid and diazotised o-anisidine 
(Tr 6 ger and Berndt), A., i, 746. 

from diphenylketen and 
diphenyldiazomethane (Stauding- 
EH and Reber), A., i, 247. 

C 32 H 24 ^ 9 , from tetrazotised benzidine 
and iSmaphthylnmine (Schmidt and 
Hagenbooker), a., i, 898. 
C 82 H 28 O 4 , from reduction of dy-di- 
chloro-aa55-tetra-|)-anisyl-A^-butene 
(Brand and Kercher), A., i, 787. 
^isHgoOgNg, from diphenylketen and 
benzoylphenyldiazomethane(STAUD- 
iNGER and Reber), A., i, 248. 
CjiHgeOg, from the action of light 
on oo55-tetra-p-anisyl-Aa^y-buta- 
Iriene (Brand and Kercher), A., 

i, 787. 

Substitution, influence of, on equilibria 
in binary systems (Krbmann, 
Lupfer, and Zawodsky), A., i, 
561; (Kremann and Zawodsky), 
A., i, 601. 

influence of, on chemical reactions 
(Franzkn and Rosenberg), A., i, 
233 ; (Franzen and Engel), A., i, 
713. 

Substitution reactions (Meyer), A., i, 

855. 

ci3-Saccinatodiethylenediaminecobaltic 
salts, and dibromo- (Duff), T., 385. 

Succinic acid, d?'chloro-, and its salts 
and esters, stereochemistiy of (Holm- 
berg), A.,i, 539. 

Saocinio acids, velocity of hydration of 
anhydrides of (Verkade), A., ii, 318. 

Sucoinyldiacetio acid, and its ethyl ester 
(Willstattbr and Pfannenstikl), 
A.,i, 91. 

Snocinylsnccinic acid, ethyl ester, pre- 
paiaiion of (Sommelet and Couroux), 
A., i, 540. 

Sucrose (saccharose; cane-sugar)^ optical 
rotation of mixtures of dextrose, 
laevulose and (Vosburqh), A., ii, 
233. 

beat of combustion of (Henning), A., 

ii, 879. 

heat of inversion of (Dixon and Ball), 
A., ii, 86. 

dry distillation of (Reilly), A., i, 
846. 

catalytic combustion of (Brandt), 

activity of water in solutions of 
(Garner and Masson), A., ii, 
250. 
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Snoroie {saccharose; cane-sugar), com¬ 
pounds of) with potassium and 
sodium salts (Helderman), A., i, 
225. 

estimation of (Jackson and Gillis), 
A., ii, 67. 

estimation of, by the inversion method 
(Hebles ; SAzavbky), A., ii, 418 ; 
(Rose), A., ii, 465. 

estimation of, in presence of other 
sugars (Behre), A., ii, 526. 
analysis of mixtures of rafiinose and, 
by the optical method (Browne and 
Gamble), A., ii, 661. 

Sudan grass, hydrocyanic acid in 
(Swanson), A., i, 913. 

Sugar acetones, constitution of (Karrer 
and Hurwitz), A., i, 767. 

Sugars, structure and constitution of 
(Boeseken and Couvert), A., i, 

497. 

chemistry of (Kiliani), A., ii, 304. 
effect of ammonium molybdate on 
the rotation of (Tanret), A., i, 

498. 

hydroljrsis of (Colin), A., ii, 608. 
containing selenium and sulphur 
(Wrede), a., i, 161. 
fermentation of, by Bacillus lactis 
aerogenes (Neuberg, Nord, and 
Wolff), A., i, 148. 
fermentation of, by moulds (Cohen), 
A., i, 150. 

third form of fermentation of (Nbu- 
BERG and Ursum), A., i, 81. 
in blood (Feigl), A., i, 143 ; (Lang- 
feldt), a., i, 473. 
physico-chemical state of (Ono- 
hara), a., i, 904. 
physiology of (Ege), A., i, 285. 
preparation of acyl compounds of 
(Hess and Messmer), A., i, 305 ; 
(Zrmpl^n), a., i, 498. 
unsaturated reduction products of 
(Bkrgmann and Sohotte), A., i, 
307, 648. 

estimation of, in small quantities 
(Ambard), a., ii, 220. 
estimation of, iodometrically (Shaffer 
and Hartmann ; Baker and 
Hulton), a., ii, 417. 
estimation of, by the rotatory power 
(Livbrseege), a., ii, 714. 
estimation of, volumetrically (v. 
Fellekberg), a., ii, 186 ; (Ionesoxj 
and Vargolioi), A., ii, 283. 
estimation of, in blood (Eisenhardt), 
A., ii, 283 ; (Clogne and Riohatjd), 
A., ii, 365 ; (Ponder and Howie), 
A., ii, 417. 

estimation of, in boric acid (Gil- 
moub), a., ii, 221. 


Sugars, estimation of, in wine (Frbse- 
Nius and GrUnhut), A., ii, 221; 
(Sumner), A., ii, 626; (Sumner 
and Graham), A., ii, 564 ; (van 
DER Harst and Koers), A., ii, 601; 
(Benedict and Ostbrbbrg), A., ii, 
660. 

pentose, estimation of (Spoehr), A., 
ii, 714. 

Sulphide hydrosols, colour changes on 
coagulation of (v. Hahn), A., ii, 46, 
577. 

Sulphide ores, enrichment of (Young 
and Moore), A., ii, 120. 

A^-Sulphidobisaoetamide (Naik), T., 

1167. 

iST-Sulphidobisbenzamide (Naik), T.. 

1168. 

A^-Snlphidobisbutyramide (Naik), T., 
1168. 

Sulphidobis-iS-hydroKydiethyl sulphide, 
and its diacetyl derivative (Bennett 
and Whincop), T., 1868. 

W-Sulphidodiphthalimide (Naik), T., 
1170. 

Sulphidodithiocarbamide d ihydrochlor- 
ide (Naik), T., 1168. 

d’Sulphinoarsenobenzeue, 3 :3'-<fiamino- 
4:4’-rfihydroxy-, hydrochloride (King), 
T., 1115. 

5-Suiphmophenylarsiuio acid, 3-amino- 
4-hydroxy- (King), T., 1113. 

Sulphites. See under Sulphur. 

Sulphite liquor lactones from lignin, 
and their derivatives (Holmberg), 
A., i, 849 ; (Holmberg and Sjoberg ; 
Holmberg and Wintzell), A.,i, 850. 

Sulphite liquors, extraction of, with 
benzene and with ether (Holmberg), 
A., i, 25. 

Sulphoacetio acid as a condensing agent 
(Schneider and Seebach), A.,i, 869 ; 
(Schneider and Kunau), A., i, 879. 

5-Sulphoarsenobenzene, 3:3''^mmino- 
4;4'-rfihydroxy-, hydrochloride (King), 
T., 1117. 

Salphobenzeneazo-6-amino-2-^- 
Bulphophenyl-l:2:3-benztriazole, 
sodium salt (Schmidt and Haoen- 
bocker), a., i, 898. 

8-y>-Sulphobenzeneazodihydroquinine, 
6 -amino- and 5-hydroxy- (Jacobs and 
Heidelberger), a., i, 45. 

4-p-Sulphobenzeneazo-1:8-(f ihydrozy- 
naphthalene (Heller and Kretzsch- 
mann), a., i, 458. 

|7-Sulphobenzeneazonaphthylamino- 
oamphor (Forster and Saville), T., 
797. 

^-Sulphobenzeneazophenylamino- 
camphor (Forster and Saville), T., 
796. 
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cis-o -Snlphobenzoaoetatodiethylened i- 
aminecobaltio Balts (Duff), T., 1985. 

a- 8 ulpbooarboxylio aoids, preparation of 
(Backer and Dubsky), A., i, 9. 

a-Sulphodipropionio acid (Loyj^n and 
Ahlberg), a., i, 223. 

Sulphonamides, aromatic, action of 
diazo-salts on (Dutt, White- 
head, and Wormall), T., 2088. 
manufacture of alkyl derivatives of 
(BEnT'iH Cellulose and Chemi¬ 
cal Mfg. Go., Ltd., Bader, and 
Nightingale), A., i, 786. 

Sulpbonapbthyl- 6 -pyrazolone 3- carb- 
oxylic acids, sulphonaphthylhydr- 
azones, sodium salts (Johnson), A., i, 
690. 

Snlpbonation, influence of iodine in 
(Auger and Vary), A., i, 667. 

Sulphonio acids, preparation of (Rosen- 
mund), a., i, 370. 

action of magnesium organic com¬ 
pounds with chlorides and esters of 
(Wedekind and Schenk), A., i, 
664. 

identification of (van Duin), A., ii, 

221 . 

Snlphonic acid groups, replacement of, 
by halogens (Datta ard Bhou- 
mik), a., i, 331. 

migration of, in aromatic compounds 
(Martinet), A., i, 732. 

Sulphonium compounds, molecular con¬ 
ductivity of, in acetone (Ray and 
Kumar), T., 1643. 

Sulpho]|yliiaphthalenediamines, aryl 
derivatives, and their sulphonic acids 
(Morgan and Grist), T., 602. 

P’Sulphophenylacetic acid, o-nitro-, and 
its silver salt (Martinet and Dor- 
nier). A., i, 516. 

5-Sulphophenylarsenious acid, 3-amino- 
4-hydroxy- (King), T., 1420. 

d-Sulphophenylarsinic acid, 3-amiuo-4- 
hydroxy- (King), T., 1114. 

1 - 7 R-Sulphophenyl-6-pyrazolone-3-oarb- 
oxylic acid, m-sulphophenylhydr- 
azone, sodium salt (Johnson), A., i, 
690. 

a-Sulphopropion-^- aminoanilide 
(Backer), A., i, 855. 

a-Sulphopropionanilide, and its salts 
and aniline ester (Backer), A., i, 856. 

a-Sulphopropionic acid, and its salts 
(Franchimont and Backer), A., i, 
9 ; (Backer), A., i, 865. 

7 -a- 8 iilphopropionic acid, resolution of, 
and its salts (Franchimont and 
Backer), A., i, 93. 

a- 8 ulphopropion-j 0 -toluidide, sodium salt 
andju-toluidine ester (P>acker), A., i, 
853. 


5-8alpho-5'-8alphinoarsenobenzcne, 8 :3'- 
dfamino-4:4'-rfzhydroxy- (Kino), T., 
1118. 

Sulphoxyl compounds (Binz and Haber- 
land), a., i, 9 ; (Binz and Holzaf- 
fel), a., i, 30. 

Sulphoxylates, estimation of (Helwig), 
A., 11 , 658. 

Sulphur, preparation of (Riesenfeld), 
A., ii, 40. 

valency of (Lecher and Simon), A., i, 
414, 860 ; (Lecher and Goebel), 
A., i, 853. 

colloidal, polychroism of (Auerbach), 
A., ii, 40. 

chromogenetic properties of (Davis 
and Rixon), A., ii, 530. 
solubility of, in alkali hydroxides 
(Calcaoni), a., ii, 196. 
equilibrium of copper, antimony, and 
(Guertler and Meissner), A., ii, 
589. 

equilibrium of copper, lead, and 
(Guertler and Meissner), A., ii, 
402. 

equilibrium of manganese, copper, and 
(Guertler and Meissner), A., ii, 
640. 

oxidation of, in quartz media (Mac- 
Intire, Gray, and Shaw), A., ii, 
327. 

relative activity of allotropic forms 
of, towards caoutchouc (Twiss and 
Thomas), A., i, 876. 
replacement of halogens by (Rosen- 
mund and Harms), A., i, 103. 
fertilising action of (Nicolas), A., i, 
216. 

Sulphur compounds, inorganic, mngneto- 
chemistry of (Pascal), A., ii, 692. 

Sulphur monochloride, constitution of, 
and its action with tertiary aro¬ 
matic arsines (Zuckerkandl and 
Sinai), A., i, 901. 
action of, on organic acid amides 
(Naik), T., 1166. 

action of ethylene with (Mann, 
Pope, and Vernon), T., 634. 
action of, on substituted ethylenes 
(Pope and Smith), T,, 396. 
chlorides, action of, on substituted 
ethylenes (Coffey), T., 94. 
Sulphuryl chloride, chlorination of 
benzene with (Silberrad), T., 2029. 
Polysulphides, estimation of sulphur 
in, volunietrically (Wobbr), A., ii, 
274. 

Sulphur dioxide, iireparittion of (Verein 
Chemischer Fabriken Mann¬ 
heim), A., ii, 196. 
vacuum spectrum of (Bair), A., ii, 
362. 
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Salplmr t^toxide, equilibrium of, with 
ammonia and mercuric oxide 
(Ruff, Krohnket, and Braun), 
A., ii, 202. 

Sulplinrouf acid, estimation of, in 
organic compounds (Froboese), A., 
ii, 592. 

Sulphites, oxidation of concentrated 
solutions of (Milbauxr and Pazou- 
rxk), a., ii, 685. 

Sulphuric acid, preparation of (Riesen- 
feld), a., ii, 40; (Schmiedel 
and Klencke), A,, ii, 196. 
concentrated, electrolysis of, at high 
temperatures (Hoffmann), A., ii, 
677. 

distillation of mixtures of nitric 
acid and (Pascal and Garnier), 
A., ii, 504. 

action of mixtures of nitric acid 
and, on metals (Pascal, Garnier, 
and Labourrasse), A., ii, 585. 
absorption of ethylene and pro¬ 
pylene by (Plant and Sidgwick), 
A., i, 153. 

solubility of metallic sulphates in 
(Kendall and Davidson), A., ii, 
453. 

equilibrium of the reaction between 
hydrofluoric acid and (Traubb 
and Reubke), A., ii, 539. 
compounds with alkali sulphates 
(Kendall and Landon), A., ii, 45. 
compounds of, with benzoic an¬ 
hydride and benzoyl chloride 
(Bergmann and Radt), A., i, 666. 
mixed anhydrides of, with carboxylic 
acids (van Peski), A., i, 302. 
acid salts, decomposition of, 
solvents (Sabalitschka), A., ii, 
401. 

estimation of, in presence of calcium, 
chromium, and phosphoric acid 
(Winkler), A., ii, 57. 
estimation of water in mixtures of 
nitric acid and (Berl and v. 
Boltenstern), a., ii, 705. 

Sulphates, estimation of, in soda-lime 
glass (Ikawa), a., ii, 706. 
estimation of, in urine (Fiske), A., 
ii, 556. 

estimation of, in water (Winkler), 
A., ii, 126. 

Persulphates, stability of (Elbs and 
Nbher), a., ii, 693. 
action of solutions of, on metallic 
silver (Hioson), T., 2048. 

Hyposulphites {hydrosulphUes), esti¬ 
mation of (Smith), A., ii, 652; 
(Helwig), a., ii, 653. 
estimation of, volumetrically (Form- 
HALs), A., ii, 58. 


Sulphur 

Imiosulphates, conversion of, into 
sulphates (Gluud), A., ii, 697. 
estimation of, in presence of sul¬ 
phites and tetrathionates (Kurte- 
NACKER and Fritsch), A., ii, 
556. 

Trithionic acid, structure of (v. 
SzilAgyi), a., ii, 199. 

Sulphur organic compounds, action of 
Grignard reagents on (Hepworth 
and Clapham), T., 1188. 

Sulphur detection and estimation:— 
detection of, in pulmonary epithelial 
tissue (Faur^-Fhemiet, Dragoiu, 
and DE Streel), A., ii, 228. 
estimation of, by the lamp method 
(Bowman), A., ii, 706. 
estimation of, colorimetrically in iron 
and steel (Misson). A., ii, 556. 
estimation of, in oils (Hauser), A., ii, 
517. 

estimation of, in organic substances 
(GriSgoire and Carpiaux), A., ii, 
461. 

estimation of, volumetrically, in poly¬ 
sulphides (Wober), A., ii, 274. 
estimation of, in urine (Firke ; 
Rabaut and StillmunkSs), A., 
ii, 556. 

Sulphur auratum. See Atitimony 
peiitasulphide. 

Sulphuryl chloride. See under Sulphur. 

Sun, elements in the (Saha), A., 
ii, 4. 

Superphosphates. See under Phos¬ 
phorus. 

Su^aces, orientation of molecules in 
(Harkins and Cheng), A., ii, 242. 

Su^ace energy of liquids (Hammick), 
A., ii, 84. 

of organic liquids (Harkins and 
Cheng), A., ii, 242. 

Surface tension (Harkins and Graf¬ 
ton ; Harkins and Ewing), A., ii, 
87. 

measurement of (Richards and Car¬ 
ver), A., ii, 384. 

determination of, from capillary rise 
(Sugdbn), T., 1488. 
influence of, on fusion (Rie), A., ii, 
164. 

and heat of vaporisation (Hekz), A., 
ii, 301. 

of salts of the fatty acids (Walker), 
T., 1521. 

of saturated liquids (Reynolds), T., 
467. 

of soap solutions (White and Har¬ 
den), A., ii, 88. 

of unimolecular layers (Maroelin), 
A., ii, 488. 
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Swelling, nature of (Knoevsnaobl and 
Eberstadt), a., i, 402; (Knoeve- 
NAOEL and Motz), A., i, 709 ; (Knoe- 
VENAGRL and Bregenzer), a., i, 
709, 710, 771. 

Bynoame, excretion of, in urine (Thieu- 
lin), a., i, 206. 

Syphilis, treatment of, with bismuth 
salts (Sazerac and Levaditi ; Four¬ 
nier and Gu^snot), A., i, 908. 

Syphon, automatic (Pelle), A., ii, 255. 

Systems of chemical compounds, num¬ 
ber of independent variables in 
(Raveau), a., ii, 31, 682 ; (Ren- 
gade), a., ii, 93 ; (Wald), A., ii, 
440; (Ehrlich), A., ii, 580. 
binary. See Binary .systems, 
disperse, structure of ( Weiss en- 
berger), a., ii, 578. 
optical properties of (Weigert), A., 
ii, 289; (Weigert and Pohle), 
A., ii, 290. 

viscosity of (Luers and Schneider), 
A., ii, 86. 

ternary. See Ternary systems. 


T. 

T.N.A. See Aniline, tetrami\'o-» 

Taka-diastase, use of, in estimating 
starch (Horton), A., ii, 661. 

Tannins (Freudenberg, Bohme, and 
Beckendotif), a., i, 576; (Frbu- 
DENRERG and Walpuski), a., i, 799. 
estimation of (Wilson and Kern), A., 
ii, 71)9. 

estimation of, in wine (Clarens), A., 
ii, 719. 

Tantalum:— 

Tantalocolumbates, analysis of 
Schoeller and Powell), T., 1927. 

Tartaric acid, rotatory power of (de 
Mallemann), a., i, 7, 158. 
inversion of rotation of derivatives of 
(de Mallemann), A., ii, 614. 
decomposition of, by heat (Chatta- 
way and Ray), T., 34. 
salts, active and racemic, solubilities 
of (Duboux and Cuttat), A., i, 
763. 

physiological action of (Hara), A., 
1 , 478. 

complex cupiic salts of (Packer and 
Wark), T., 1348. 

detection of, in presence of formic an<i 
oxalic acids (Krauss and Tampke), 
A., ii, 466. 

detection of, in wines (Mathisu), A., 
ii, 662. 

Tartaric acid, nitro-, preparation of 
(Laohman), a., i, 303. 


Tartronic acid, methyl ester (Fisher 
and Simons), A., i, 303. 

Taurine, action of, with a-naphthyl- 
carbirnide (Schmidt), A., i, 662. 

Tea, estimation of caffeine in (Ugartb), 
A., ii, 470. 

Tellurium, discovery of (Diergart), A., 
ii, 42. 

atomic weight of (Bruylants and 
Desmet), a., ii, 448. 
equilibrium in the system, iodine and 
(Damiens), A., ii, 110, 267. 

Tellurium su5bromide (Damiens), A., 
ii, 546, 636. 

st^feiodide (Damiens), A., ii, 110. 
^e^miodide (Damiens), A., ii, 399. 
c^toxide, use of, in combustion analysis 
(Glausbr), a., ii, 416. 

Tellurium organic compounds (Knaggs 
and Vernon), T., 106; (Vernon), 
T., 687. 

acetylacetone, and its derivatives 
(Morgan and Drew), T., 610. 

Temperature, measurement of, by means 
of tables of vapour tension (Stock, 
Henning, and Kuss), A., ii, 432. 
critical. See Critical, 
high, investigations at (Ruff and 
Muodan), a., ii, 485; (Rufp and 
Schmidt), A., ii, 486. 
low, experiments at (Crommelin), 
A., ii, 673. 

Temperature-coefficients of chemical 
reactions (Cox), T., 142. 

3:3'-Terephthalylideue-l:l^dimethyldi- 
indene (Mayer, Sieulitz, and Lud¬ 
wig), A., i, 556. 

Ternary systems, equilibrium in (Maz- 
zetti), A., ii, 29 ; (Janbckk ; Vort- 
iscH), A., ii, 95, 96; (Schaefer), 
A., ii, 96 ; (Scholich), A., ii, 
97. 

Terpenes, chemistry of (Henderson 
and Marsh), T., 1492. 
optical properties of (Muller), A., i, 
678. 

Tetra-acetozydibenzothianthrene (Brass 
and Kohler), A., i, 435. 

Tetra-aoetozymercurifluoresoein 
(White), A., i, 71. 

Tetra-acetozymercoriphenolsulphon- 
phthalein (White), A., i, 71. 

Tetra*acetyl-«^-fructose, isomeric chloro* 
derivatives (Jaeger), A., i, 10. 

0-(;{-Tetr a-aoetylglucosido-o-ohloroman* 
delic acid (Karrer, Baumgartbn, 
Gunther, Harder, and Lang), A., 
i, 262. 

3-<f-Tetra-aoetylgluoosido-(2f'P-methyl- 
mandelic acid (Karrer, Baum- 
garten, GiiNTHBR, HARDER, and 
Lang), A., i, 262. 
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Tetra-aoetylglnoosidotrimetliylammon- 

ium bromide (Karrbr and Smirnov), 
A., i, 766. 

Tetra-aoetylquinazide (Fisoher), A., i, 
419. 

Tetra-aeetylquinyl chloride, preparation 
and derivatives of (Fischer), A., i, 
419. 

aa8^-Tetra-jt7- anisylbntane, $$yy4Hra- 
bromo-, and jBjB'yy-ieimchloro-(B rand 
and Kbuchbr), A., i, 787. 

aa58-Tetra-p-amByl-Aa^y-butatricne 
(Brand and Krroher), A., i, 787. 

aaSS'Ietra-p-anigyl-A^-batenes, By-di- 
cbloro- (Brand and Kekcher), A., i, 
787. 

Tetra-anisylmetbane (Mbisrnheim kr, 
V. Budkewicz, Kananow, and 
Nereshfimkr), a., i, 369. 

aa88*Tetra-aryl-A^-butin6nel (Brand), 
A., i, 786. 

Tetrabenioyletbylene, photochemibtry 
of (V, Halban and Geigel), A., ii, 
147. 

Tetraooianol, and its acetate (Pschorr 
and Pfapf), A., i, 4. 

4:4:7:7‘Tetraetbyi-i3/3-pmaoenaphtbdi- 
indonediones (Fleischer and Sir* 
fekt), a., i, 256. 

4:4:7:7 •Tetraethyl</3)9*j9maoenapbthdi* 
indane-3:5:8>trione (Fleischer and 
Sirfert), a., i, 255. 

Tetraetbyl^mminofaryldiphenylmeth- 
ane, and its salts (Fischer and 
Grahl), a., i, 42. 

TetraetbyldtaminobydrozyL^obutyrie 
acid, ethyl e.ster (Foijrneau), A., i, 
648. 

Tetraetbylpiperazoniiim c^ibromide 
(Meyer and Hopff), A., i, 852. 

Tetraglnooian, and its derivatives (A. 
and J. Pictet), A., i, 647, 766. 

Tetrabedrite, analysis of (Shannon), 
A., ii, 458. 

^-Tetrabydrpanemonic acid, and its 
hydriodide and methyl ester (Fu.tita), 
A., i, 792. 

/soTetrabydroanemonin (Asahina and 
Fujita), a., i, 799. 

Tetrabydroitraotylene (Takaoi), A., i, 
783. 

Tetrabydroearbasole, and its derivatives, 
and amino-, and nitro-, and 8-ch]oro> 
6-nitro- (Perkin and Plant),T., 1826. 

A^*>Tetrabydroo 3 rmene, l-nitro-2'i9o- 
oximino- (Wieland and Eeindel), 
A., i, 563. 

Tetrabydro-tf'-demetbylioopolinei, and 
their derivatives (Gadamer and 
Hammrr), a., i, 589. 

Tetrabydrofdran-2:5-dipropionio add 
(Asahina and Fujita), A., i, 799. 


Tetrabydrofnrfdrylcampbor (Wolff), 
A., 1, 514. 

i9-Tetrabydro-2-faryletbylamine, and its 
salts (WiNDAUs and Dalmer), A., i, 
118. 

i3-Tetrabydro-2-farylpropionio add, and 

its ethyl ester (Windaus and Dal¬ 
ai bh), A., i, 118. 

Tetrabydrokawaic add (Borsche and 
Roth), A., i, 862. 

Tetrabydromacbilene (Takagi), A., i, 
732. 

Tetrabydronapbtbalene, preparation of 
(Aktien Gksellschaft FiJR Ani- 
linfabrikation), a., i, 333. 
preparation of derivatives of (Kon and 
Stevenson), T., 87. 

Tetrabydronapbtbalene, memo- and di- 
amino-, and nitroamino- and di- 
nitro-, and their derivatives (Tetra- 
LIN G. m. b. H.), A., i, 406. 
i3-amino-a*hydroxy-, and its hydro¬ 
chloride (Tetralin G. m. b. H.), 
A., i, 559. 

2-bromo-l-hydroxy-, and 2-chloro-l- 
hydroxy- (Straus, Rohrbacker, 
and Lemmel), A., i, 172. 
oc-jS-bromo-o-hydroxy-, and aB-di- 
chloro- (v. Braun and Kirsch- 
BAUM), A., i, 408. 

l;2-rf^hydroxy-, isomeric (Straus, 
Rohrbacker, and Lemmel), A., i, 
172. 

Tetrabydrooapbtbalenesulpbonio add, 
and their derivatives (Tetralin G. m. 
b. H.), A., i, 6.59. . 

Tetrabydronapbtbantbraquinones 
(Schrobtrh), a., i, 861. 

Tetrabydronapbtbols, and their phenyl- 
urethanes (Straus, Rohrbacker, and 
Lemmel), A., i, 172; (Brocket and 
Cornubert), a., i, 563. 

ar-a-Tetrahydronapbtboloarbozylic 
add, and its derivatives (Farben- 
FABRIKEN VORM. F. BaTER & Co.), 
A., i, 567. 

o-Tetrabydro-i8-napbtboylbenzoic add, 
and its derivatives (Schroeter), A., 
i, 861. 

a- and )3-Tetrabydronapbtbyl disulph¬ 
ides (Tetralin G. in. b. H.), A., i, 
659. 

o-Tetrabydro-i3-napbtbylmetbylbenKoie 
add, and its methyl ester (Schroeter), 
A., i, 861. 

a- and iS-Tetrabydronapbtbyltbids 
(Tetralin G. m. b. H.), A., i, 659. 

Tetrabydronapbtbyltbiolacetio adds 
(Tetralin G. m. b. H.), A., i, 659. 

3:5:3': 6 '-Tetraketo-4:4'-bisditl]io- 
1:1 :lM'-tetrametbyldicydobezyl 2:2'- 
disulphide (Naik), T., 1240. 
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2:8:6:7-Tetrainet]iox7aiithraqiiinoiiedi- 
imide, and (Keffler), T., 

1480. 

4:6:4':e'-Tetrainethoxy-2:2'-dimetliyl- 
diphenylliydroxylamixie, and its 

i\r-oxide, quinonoid salts (Meyer and 
Reppe), a., i, 237. 

4:6:4';6'-Tetrametlioxy-2;2'-dim6tliyl- 
diphenylnitrio oxide (Meyer and 
Reppe), A., i, 237. 

2:4:2':4'*Tetrametlioxydiphenylhydr< 
oxylamine, and its ^-oxide, quinonoid 
salts (Meyer and Reppe), A., i, 
236. 


4:6:3':4'«Tetrametlioxy-3-plienylchrom- 
an, 2-hydroxy- (Nierenstbin), T., 
168. 


4:6:3':4'-Tetrametlioxy-3-phenylclirom- 
an-2-one, and its phenylhydrazone 
(Nierenstein), T., 166. 

^j}' Tetrametliyl<2iaminodistyryl ketone 
(Heilbron and Buck), T., 1514. 

Tetrametliyl£2mminoliydroxyt50butyric 
acid, etliyl ester and its benzoyl 
derivative (Fourneau), A., i, 548. 

3:7'Tetrametiiyl(2mininophenazine, pre¬ 
paration of (Cohen and Crabtree), 
T., 2064. 

4:4''-Tetrametliyl-4'-diotkyRriamino- 
HEIMERj^V. BuDKEWICZ, KaNANOW, 

and Neresheimer), A., i, 359. 

4:4':4"-TetrametkyldietlLyRnamino- 
triphenylmetkane (Meisenheimek, 
V. Budkewicz, Kananow, and 


dimethiodide (Meisenheimek and 
Nerf*sheimer), a., i, 360. 

Tetrametkyldiethylene disulphide (Pope 
and Smith), T., 400. 

4:4':4"-TetramethyldipropyUrtamino- 
triphenylmethaue (Meisenheimer, 
V. Budkewicz, Kananow, and Nere- 
shbimer), a., i, 359. 

Tetramethyldipyridyl (M eyer and 
Hofmann-Meyer), a., i, 739. 

Tetramethylditelluronium oxide, diiodo- 
(Vernon), T., 688 . 

TetrametliylenebiB-2-cliloro'*4:5-diam- 
inotolnene (Morgan and Chal- 
lenor), T., 1541. 

Tetramethylgluoose (Karrer), A., i, 
707. 


Tetramethylquinolines (Mikkska and 
Adams), A., i, 54. 

1:8:7:7-Tetrametbyluramil (Biltz and 
Zellnbr), a., i, 617. 
aa88-Tetraphenylbutane, &$yy-tetra’ 
bromo-, and fifiyy-tetrachlovo- 
(Brand), A., i, 784. 
aa8a-Tetrapbeny^A«^T•butatrielle 
(Brand), A., i, 784. 


aaSS-Tetraphenyl-A/s-butenei, 
bromo- (Brand), A., i, 784. 

aaS3-Tetrapbenylethane, a-chloro- (van 
Laer), a., i, 503. 

Tetrapbenylethylene sulphide (Staud- 
INQER and Sieqwart), A., i, 43. 

1:2:4:6-Tetraphe2iylliexabydro-l:2:4:6- 
tetrazine, 3:6-dithio- (Naik), T., 
1169. 

Tetraphenylmethanb, coloured deriv¬ 
atives of (Kehrmann, Ramm, and 
SCHMAJEWSKI), A., i, 600. 

Tetrazole-l-benzoic acid, 5-hydroxy- 
(Olivbri-MandalX), A., i, 901. 

Tetryl. See Phenylmethylnitroamine, 
irinitro-. 

Thalleioquinine reaction (Hart), A , 
ii, 359. 

Thallio salts. See under Thallium. 

Thallium, ultra-violet spark spectrum of 
(L. and £. Bloch), A., ii, 3. 
vapour, refractive index of (Mc¬ 
Lennan), A., ii, 665. 
compound of hydrofluoric acid and 
(Barlot), a., ii, 113. 

Thallium alloys, electromotive proper¬ 
ties of (Kremann and Lobinosr), 
A., ii, 157. 

with mercury, thermodynamics of 
(Lewis and Randall), A., ii, 
241. 

with potassium, electromotive proper¬ 
ties of (Kremann and Prbsz- 
frbund), a., ii, 832. 

Thallium mercury haloids (Barlot and 
Pbrnot), a., ii, 552. 
sulphide, eq^uilibrium of silver 
sulphide with (Huber), A., ii, 
507. 

Thallic nitrite (Cannbri). A., ii, 47. 
Thallous iodide, energy of formation 
of (Jones and Schumb), A., ii, 
676. 

selenide and sulphide, conductivity 
of (P^LABON), A., i, 533. 

Thallium organic compounds:— 
dialkyl haloids and salts (Goddard), 
T., 672. 

diethyl and dimethyl nit^ophenoxides 
and nitrotolyloxides (Goddard), 
T., 1312. 

Thallous ferricyanide (Cuttica and 
Canneri), a., i, 322. 

Thallium estimtion 
estimation of, as chromate (Cuttica 
and Cannbri), A., i, 322. 

Thallium electrode. See Electrode. 

Thallous salts. See under Thallium. 

Thebaine, reduction products of 
(Freund, Speyer, and Guttmann), 
A., i, 125; (Speyer and Freund), 
A., i, 803. 
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Theobromine, preparation of dialkyl- 
aminoethyl derivatives of (Soci^TiS 
ChIMIQUB DBS UsiNES DU Kh6ne), 
A., i, 126. 

phenacyl derivatives of (Mannioh 
and Kroll), A., i, 884. 
sodium salicylate, analysis of 
(Bennett and Windle), A., ii, 
627. 

distinction between caffeine and 
(Malmy), a., ii, 360. 
estimation of, in cocoa (Wadsworth), 
A., ii, 225. 

Theophylline, phenacyl derivatives of 
(Mannioh and Kroll), A., i, 884. 

Thermal conductivity of metals 
(Meissner), A., ii, 480. 
expansion of liquids (Herz), A., ii, 
374. 

reactions, radiation theory of (Lewis 
and McKeown), A., ii, 623. 
and photochemical reactions 
(Dhar), a., ii, 37. 

Tliermoftscus aurantiacuSy metabolism 
of (Noack), a., i, 294. 

Thermochemieal data of organic com¬ 
pounds (Swientoslawski), a., ii, 
679. 

measurements under varying conditions 
(Swientoslawski and Blaszkow- 
skjb), a., ii, 680. 

Thermochemistry, new data in 
(Swientoslawski), A., ii, 635. 

Thermodynamics of mixtures (Wagner), 
A., ii, 162, 301, 375. 

Thermo-element8(PFLEiDERER: Fischer 
and Pfleiderer), A., ii, 296. 

Thermometer, differential (Menzies ; 
Menzies and Wright), A., ii, 
622. 

platinum resistance, construction of 
(Sligh), a., ii, 299. 

Thianthren, preparation of, and di¬ 
amino-, dichloro-, and their deriv¬ 
atives (RAy), T., 1962. 

Thianthren series, syntheses in the 
(IUy), T., 1959. 

Thianthrendicarboxylic acid (RAy), T., 
1966. 

Thianthrendiethylhydrindene (Flei¬ 
scher and Stemmer), A., i, 265. 

Thianthrendiethylindanedione (Flei¬ 
scher and Stemmer), A., i, 264. 

Thianthrendisulphonediethylhydrindene 
(Fleischer and Stemmer), A,, i, 
265. 

Thianthrendisnlpbonedietbylindanedi- 
one (Fleischer and Stemmer), A., 
i, 265. 

Thiasines of the naphthalene series, 
synthesis of (Ludwig-Semelio), A., 
i, 448, 689. 

cxx. ii. 


2-Thienyl ketones, and their deriyatiYes 
(Steinkope and Sohubaet), A., i, 
579. 

Thioamides (Kindler and Finndorf), 
A., i, 509 ; (Kindler and Dehn), 
A., i, 510. 

condensation of nitriles and (IsHi- 
KAWA), A., i, 728. 

Thiocarbamio acids, azides of (Oliyert- 
MandalA), a., i, 900. 

Thiocarbamide, additive compounds of 
azonium iodides with (Singh and 
Lal), T., 210. 

Thiocarbamides, toxicity of (Hanzlih 
and Irvine), A., i, 701. 

v-^-a-Thiocarb(^iaminoisohexoio acid, 
and its barium , and calcium salts 
(Kodama), a., i, 237. 

Z-s^-a-Thiocarbodfamino-iS-pbenylpropio- 
nic acid, and its barium salt (Kodama), 
A., i, 237. 

Tbiocarbimide reaction (Kodama), A., i, 

237. 

Thiocarbonic acid:— 

Perthiocarbonio acid, salts of (Yeo¬ 
man), T., 38. 

^nThiocarbonio acid, salts of (Yeo¬ 
man), T., 38. 

Thiocyanates, compounds of arsenious 
acid with (Ephraim), A., i, 15. 
action of Grignard reagents on 
(Adams, Bramlet, and Tbndick), 
A., 1, 5. ^ 

in the animal body (Chelle), A., i, 
206. 

estimation of, in presence of chlorides 
(Dubosc), a., ii, 718. 

Thiocyanic acid, occurrence of, in plants 
(Dezani), a., i, 643. 
ammonium salt, equilibrium of, with 
ammonia and ammonium nitrate 
(Foote and Brinkley ; Foote), 
A., ii, 441. 

o-nitrophenylthiol ester (Lecher and 
Simon), A., i, 414. 

Thiocyano-compounds, action of sodium 
arsenite on (Gutmann), A., i, 653. 

Thiocyanogen, molecular weight of 
(Lecher and Goebel), A., i, 853.^ 

Thiodiglycol. Sec /SjS'-Diethyl sulphide^ 
eJihydroxy-. 

(l)Thionaphtha-4-oxyooumarin (Smiles 
and McClelland), T., 1815. 

Thionaphthenequinoflnorenoneketazine 
(Gerhardt), a., i, 747. 

Thionbenzoyl chloride and ^nsulpbide 
(Staudinger and Siegwart), A., i, 
25. 

Thiophen, constitution of (Ciamioian 
and CiusA), A., i, 329. 
derivatives (Soheiblbr and Schmidt), 
A., i, 191. 
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ThlopbeiL) halogen derivatives (Stein- 
KOPP and Otto), A., i, 679. 

Thiophen series (Steinkoff and Schu- 
bart), a., i, 679. 

Thiophenmeronrisalts, aod hromo-, 
chloro-, and iodo- (Steinkoff), A., i, 
681. 

Thiouram (bisulphides, use of, in vulcan¬ 
isation of caoutchouc (Romani), A., 
i, 676. 

toxicity of (Hanzlik and Irvine), 
A., i, 701, 

Thioureas. See Thiocarbamides. 

Thorium, corpuscular spectrum of (M. 
and L. Broglie), A., ii, 616. 

Thorium hydride (Klauber and v. 
Mellenheim), a., ii, 206. 
hydride, gaseous, existence of 
(Schwarz and Konrad), A., ii, 
646. 

double metaphosphate and sulphate 
(Lindsay Light Co.), A., ii, 266. 

Thorium-.5and -(7, volatilisation of, from 
gold (Loria), A., ii, 294. 
adsorption of, by ferric hydroxide 
(Cranston and Burnett), T. , 2036. 

Thorium- (7, disintegration of (Ruther¬ 
ford), A., ii, 293 ; (Wood), A., ii, 
294; (Albrecht), A., ii, 676. 
range and ionisation of a-particles from 
(Henderson), A., ii, 617. 

Thorium-C and -C', number and range of 
the recoil atoms of (KolhOrster), 
A., ii, 149. 

Thrombozyme, preparation of (Nolf), 
A., i, 634. 

Thujameuthone, derivatives of (God- 
chot), a., i, 329. 

Thymol, preparation of urethanes of 
(Sherk), a., i, 239, 340. 

Thymus-nuoleio acid, structure of, and 
its relation to yeast nucleic acid 
(Levene), a., i, 821. 
hydrolysis of,with picric acid (Thann- 
hauser and Ottenstein), A., i, 
621. 

Tin, allotropy of (Spencer), A.,ii, 266. 
valency scale of (Wohler and Balz), 
A., ii, 633. 

interwnetration of copper and (Weiss 
and Lapitte), A., ii, 661. 
precipitation of, by iron (Bouman), 
A., ii, 134. 

action of phenol with (Zoller), A., i, 
238. 

Tin alloys with antimony and copper, 
electro-analysis of (Foerster and 
Aanensen), a., ii, 360. 
with bismuth and lead (WI^rschmidt), 
A., ii, 646. 

with copper, constitution of (Haugh- 
ton), a., ii,^41. 


Tin alloys with lead, electrical resist¬ 
ance of (Konno), a., ii, 425. 
with mercury, volume changes of 
(Roller), A., ii, 341. 
with potassium, electromotive pro¬ 
perties of (Kremann and Presz- 
FREUND), A., ii, 332. 
with sodium, electromotive properties 
of (Kremann and Gmachl-Pam- 
mer), a., ii, 168. 

with thallium, electromotive properties 
of (Kremann and Lobinger), A., 
ii, 167. 

Tin tetrachloride, anhydrous, preparation 
of (Taverne), a., ii, 61. 

Stannous sulphide, identity of jS-tin 
with (Spencer), A., ii, 266. 
Stannic chloride, compound of, with 
phenyldimethylarsine (Burrows 
and Turner), T., 1449. 

Stannie acid, electrical properties of 
suspensions of (Varga), A., ii, 
371. 

colloidal, time change of, after 
treatment with alkali hydroxide 
(Stiegler), a., ii, 577. 

Tin organic compounds (Druce), T., 
758. 

Tin detection, estimation, and separa¬ 
tion :— 

detection of (Bressanin), A., ii, 464. 
estimation of, volumetrically ( vblich), 
A., ii, 658. 

estimation of, in cassiterite (Corti), 
A., ii, 416. 

estimation of, and its separation from 
antimony in presence of phosphoric 
acid (Mouret and Barlot), A., ii, 
597. 

estimation of, and its separation from 
arsenic and antimony (Hahn and 
Philippi), A., ii, 624. 
separation of, from antimony (Luff), 
A., ii, 353. 

separation of, from silicon, titanium 
and zirconium (Wenger and 
Morel), A., ii, 464. 

Tissues, treatment of, with halogens 
(Lo Monaco), A., i, 216. 
animal. See Animal tissues, 
detection of albumoses in (Achard 
and Feuilli^), A., i, 380. 
estimation of chlorides in (Bell and 
Doist), a., ii, 272. 

Titanium (Billy), A., ii, 668. 
arc spectra of (Kiess and Meggers), 
A., ii, 4. 

Titanium hydride (Klauber), A., ii, 613. 
j^eroxide (Billy), A., ii, 466. 

Titanous salts, use of, in volumetric 
analysis (Thornton and Chapman), 
A., li, 279. 
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Titaninm eftlmation and separation :— 
estimation of (Nakazono), A., ii, 
596. 

estimation of, in iron and steel (Dieck- 
MANN), A., ii, 597. 

separation of, from silicon, tin, and 
zirconium (Wenger and Morel), 
A., ii, 464. 

Tdrnebohmite (Geijsr), A., ii, 762. 

Toluene, preparation of, from turpentine 
(Mahood), a., i, 116. 
surface tension of (Kich^rds and 
Carver), A., ii, 384. 
vapour tension and molecular volume 
of mixtures of benzene and(SoHULZE), 
A., 11, 378. 

effect of light on the bromination of 
(Swensson), a., ii, 291. 
sulphonalion of, with chlorosulphonic 
acid (Harding), T., 1261. 

Toluene, chloro-derivatives, manufacture 
of (British Dyestuffs Corpora¬ 
tion, Ltd., Green, and Clibbens), 
A., i, 853 ; (Buitish Dyestuffs 
Corporation, Ltd., Green, and 
Herbert), A., i, 854. 
3-chloro-2:4-6^tnitro-, and 3-iodo-2:4-, 
(finitro- (Brady and Bowman), T., 
897. 

<w-t?ifluorochloro- (Swarts), A., i, 657. 
«-<rifluoro-m-nitro- (Swarts), A., i, 
657. 

^rfnitro-, products of detonation of 
(Munroe and Howell), A., i, 18. 
^n’nitro-, reduction of (Bielouss), A„ 
i, 712. 

^nnitro-, additive compounds of, with 
^-aminoacetophenone and with p- 
aminoazobenzene (Giua and An- 
OELETTI), A., i, 567. 

^nnitro-, poisoning by (Lewin), A., i, 
640. 

fi’ and 7 -^nnitro-, action of (w-phenyl- 
methylhydrazine on (Giua), A., i, 
198. 

2:3:6-^nnitro- (Giua), A., i, 712. 
2:4:6-^rmitro-, vapour pressure of 
(Menzibs), a., li, 17. 

Toluenes, o-chlorcxfinitro- (Morgan and 
Jones), T., 187; (Morgan and 
Ohallenor), T., 1537 ; Morgan 
and Glover), T., 1700. 
nitro- (Bell, Cordon, Spry, and 
White), A., i, 234; (Bell and 
Cordon ; Bell and Spry), A., i, 
830. 

ifinitro-, partial reduction of (Burton 
and Kenner), T., 1047. 

4-j9-Tolueneaioaoetanilide-8-mereuri* 
hydroxide, adsorption of, by the 
nervous system (HUsgen), A., i, 145. 


Toluene compownds^ Me^l, 

jp-Tolueneaso-1 :S*dl1cet6hydrindene 
(Das and Ghosh), A., i, 897. 

Toluene-2:4dlsulphonic acid, di-^- 
toluidine salt (van Duin), A., ii, 221. 

S-i^'Toluenesulphamino-a-naphtha- 
qalnone*2-pyridiniuni, anhydride 
(Ullmann and Ettisch), A., i, 270. 

jn-Toluenesulphinio acid, benzene- 
diazonium ester (Dutt, Whitehead, 
and Wormall), T., 2089. 

0 - and ^-Toluenesulphonamides, separa¬ 
tion of (Herzog and Kreidl), A., ii, 
357. 

Toluene-o-sulphonic acid, p-nitro- (OsA- 
keyhtio), a., i, 168. 
preparation of, from cymene (Hin- 
tikka), a., i,‘332. 

Toluene-^-sulphonic acid, crystal¬ 
lography of substituted amides of 
(Jaeger), A., 1, 18. 

7i-propyl ester (Hahn and Walter), 
A., i, 662. 

Toluene-o- and -p-sulphonic acids, and 
2:6-^fnitro-, aniline and p-toluidine 
salts (van Duin), A., ii, 221. 

o-Toluenesnlphonyl chloride, 6-chloro-, 
and 6-chloro-3-and -4-nitro-, and their 
salts and derivatives (Davies), T., 
878. 

i?-TolueneBulphonyl chloride, 2-chloro-, 
preparation and nitration of 
(Davies), T., 860. 
2-chloro-6-nitro-, and its salts and 
derivatives (Davies), T., 864. 
2 ; 6 - 6 f 2 chloro-, and 2-chloro-6-nitro-, 
and their salts and derivatives 
(Davies), T., 870. 

0 - and j7-Toluenesulphonyl chlorides, 
melting points of mixtures of 
(Harding), T., 260. 

p-ToluenesnlphonyL^^-anisidide (H al- 

berkann), a., i, 661. 

jp-Toluenesulphonylbenzeneasoacetic 
acid, ethyl ester, amide and nitrile 
(Troger and Berndt), A., i, 745. 

Toluenej[7-8ulphonyl-i7-ohloroanilide, 
acetyl derivative (Halberkann), A., 
i, 781. 

j^-Toluenesulphonyl-jff-ethozybenzene- 
azoacetic acid, ethyl ester, amide and 
nitrile (TrOger and Berndt), A., i, 
746. 

jp-Toluenesulphonylmethozybeuzene- 
azoacetic acids, ethyl esters, amides 
and nitriles (Troger and Berndt), 
A., i, 746. 

j7-Toluene8ulphonylmethylaniline-i7- 
sulphonic acid, sodium salt (Halber¬ 
kann), A,, i, 780. 

W-j^-Toluenesulphonylmethyl-ju-anisid- 
ide (Halberkann), A., i, 661. 
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^-Toliiexi68Ulphonylmetliyl-jt7-chloro- 
anilide (Halberkann), A., i, 781. 

l?-Toluenesiilphonylmethyl-o-naphtliyl- 
amide (Konio and Kohler), A., i, 
459. 

.Ar-i7-TolneneBalplLonylm6tliyl-p>toluid> 
ide (Halberkann), A., i, 780. 

A'-p-Tolnenesulplionyl-a-naplithaquin- 
onephenoxazine ( U llmann and 

Kttlsch), a., i, 270. 

Toluene-p-Bulphonyl-1:4-naplithylene- 
diamine (Morgan and Grist), T., 
604. 

l-Toluene-;?-8ulplionyM:2- and -1:4- 
naphthylenediammesulphonic acids 
(Morgan and Grist), T., 608. 

Toluene-j9‘Sulphonyl-;7-nitroanilide 
(Halberkann), A., i, 780. 

Toluene-^-8nlphonyl-;7-8ulplionanilid6, 
pyridine salt (Halberkann), A., i, 
780, 

ji^Tolnenesnlphonyltolneneazoaoetic 
aoidSt ethyl esters, amides and nitriles 
(Troger and Berndt), A., i, 745. 

^-TolueneBulphonyl*as-m-xyleneazo- 
acatio acid, ethyl ester, amide and 
nitrile (Troger and Berndt), A., i, 
74,5. 

o-Toluic acid, 3-chloro-, and its deriv¬ 
atives (Kenner and With am), T., 
1458. 

?/?-Toluic acid, 5-amino-6-hydroxy-, 
metliyl ester, 5-nitro-6-liydroxy-, 
and its methyl ester (Pfister), 
A., i, 345. 

4:6-c?ibromo-, and its salts and deriv¬ 
atives (Eckert and Beidel), A., i, 
863. 

;?-Toluic acid, i8-naphthyl ester (Ost- 
ling), a., i, 344. 

j^-Toluic acid, 3:5-(iibromo-, metliyl ester 
(Buning), a., i, 520. 

7?i-Toluidine, 6-chloro-2:4-«iibromo-, 
(Davies), T., 866. 

2-chloro-4-nitro- (Morgan and 
Glover), T., 1704. 

6-chloro-4-nitro-, preparation of (Mor¬ 
gan, Challenor, and Jones), T., 
1544. 

2-nitro- (Burton and Kenner), T., 
1052. 

y^-Toluidine, solubility of, in caoutchouc 
(Bruni), a., i, 352. 
mercuriacetate of (Vecchiotti), A., 
i, 902. 

^-Tolnidine, 2-chloro-3:6-c?initro- 
(Davies), T., 868. 

m-Tolaidinoaoetophenone, ji7-2'; 6'-<f i- 

nitro- (Giua and Giua), A., i, 859. 

^Ji'Toluidiaobenzoie acid, e^initro-deriv- 
atives ^Giua and Giua), A., i, 859. 


Toluene compownds^ Jlfe =s 1. 

^-Tolaidino-4:5-dimetlioxyphtlialonio 
acid, y^-toluidine salt (Fargrer and 
Perkin), T., 1739, 

jo-ToloidinomethylocBramidonine, hydr¬ 
oxy- (Badische Anilin- & SODA- 
Fabrik), a., i, 361. 

p-Toluidino-m-opianic acid (Fargrer 
and Perkin), T., 1789. 

i8-^-Toluidino-iS-phenylothane, a-bromo- 
o-nitro-, and its derivatives (Wor- 
rall), a., i, 411. 

m-Tolui^ne-d-Bulphonic acid, 6-chloro- 
(Davies), T., 865. 

Tolnnaphthol. See jf>-Toluic acid, 
naphthyl ester. 

p-Tolttoyl chloride, 3:5-rf^bromo- (Bun¬ 
ing), A., i, 520. 

Tolnoylbenzoic acid, tetraohXoxo- 
(Eckert and Endler), A., i, 871. 

2 J-Toluoylfonnic acid, methylanilide 
(Adams, Bramlet, and Tendick), 
A., i, 6. 

^i-Toluoylhydrazide, 3:5-c2ibromo- (Bun¬ 
ing), A., i, 520. 

o-2:6-Toluquinone-5'-bromo-3'-bydroxy- 
7 >-tolylimide, 3-bromo-4-amino- (v. 
Auwers, Borsche, and Weller), 
A., i, 573. 

m-2:5-Toliiquinone-3'-hydroxy-;)-tolyl- 
imide, 4-amino-, and its derivative 
(V. Auwers, Borsche, and Weller), 
A., i, 573. 

m-Tolyl methyl ether, 5-bTomo- (v. 
Auwers, Borsche, and Weller), 
A., i, 572. 

^riiiitro-, additive compounds of, 
with pyridine and quinoline (Giua 
and Giua), A., i, 593. 

pTolyl iB-chloroethyl sulphide and 
sulphoxide (Fromm and Korn), 
A., i, 243. 

;S-hydroxyethyl sulphide and sulph¬ 
oxide, and their derivatives (Fromm 
and Korn), A*, i, 242. 
i3-iodoethyl sulphide (Fromm and 
Korn), A., i, 243. 
methyl sulphide (Wedekind and 
Schenk), A., i, 664. 

9-0- and -7)-Tolylainiuo-9:10-dihydro- 
anthracenes (Barnett and Cook), 
T., 910. 

3-p-Tolyl-5-anilinometbyl6ne-2:4-tMa- 
zoledione(DAiNs, Irvin, and H arrel) , 
A., i, 862. 

TolylazidcB, action of, with hydrochloric 
acid and with ethyl and methyl 
alcohols, phenol, and sulphuric acid 
(Bamberger), A., i, 718. 

i^-Tolylazoo^ichlorophenolphthalein 
(Consonno and Apostolo), A., i, 
346. 
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Toluem compounds^ Me 

m-Tolylasoimide, 2:4-e^ttiitro- (Brady 
and Bowman), T., 898. 

1- Tolylbenzozazoles, 5-liydroxy- (Hen- 
rich and Opfekmann), A., i, 887. 

3>jo-Tolyl-6-benzylidene-2:4-thiazole-‘ 
dione (Dains, Irvin, and Harrel), 
A., i, 362. 

m-Tolyl benzyl ketone, 4-hydroxy-, and 
its derivatives (v. Auwerb), A., i, 118. 

9)i-Tolyl a-bromobenzyl ketone, 4-hydr- 
oxy- (v. Auwkrs), A,, i, 119. 

o-Tolyl wobntenyl ketone, ;a-hydroxy-, 
derivatives of (v. Auwers), A., i, 466. 

0 - and m-Tolyloarbamidee (Dains and 
Werthkim),*A., i, 61. 

;^Tolyle22ohlorobi8matbine(CHALLENGER 

and Alli'ress), T., 917. 

p-Tolvl jS-chloroethylsulphone (Fromm 
and Kohn), A., i, 243. 

3:4-Tolylenediamine, 2-chloro- (Morgan 
and Glover), T., 1706. 

j[)-Tolylftirylcampliorylniethane(WoLFF), 
A., i, 514. 

m-Tolylhydrazine, 6-nitro-4-cyano-, and 
its acetyl derivative (Borsche), A., i, 
460. 

Tolydiydrazines, cZ^nitro- (Brady and 
Bowman), T., 894. 

^/•Tolyl /3-bydroxyetbyl8ulpbone, and its 
benzoate (Fromm and Kohn), A., i, 
242. 

Tolylbydroxylamines, action of, with 
ethyl and methyl alcohols and sul¬ 
phuric acid (Bamberger), A., i, 
718. 

m- and ^y-Tolylidenesalioylidene-o- 
phenylenediamines (Gallagher), A., 
i, 715. 

2- Tolyliniino*3-tolyl-4<thiazolidone8, 
and their derivatives (Dains, Irvin, 
and Harrel), A., i, 362. 

7R-Tolyl 4-niethoxy styryl ketone, 4 -hydr¬ 
oxy-, and its derivatives (v. Auwers 
and Anschutz), A., i, 682. 

l-Tolvl-5>inethylbenzoxazoles(HENRiCH 
and Matulka), A., i, 889. 

Tolylmethylnitroamine, 2:4- and 4:6-d^- 
and 2:4:6-^W-uitro- (Brady and 
Gibson), T., 98. 

Tolylmethylnitroioamines, di- and tri- 
nitro- (Brady and Gibson), T., 103. 

1 -0- and -j[7-Tolyl-5-methylpyTrolidoneB 
(Emmery and Meyer), A., i, 268. 

3- ^-Tolyl-5-i3‘naphthylaminometbylene- 
2:4-thiazoledione (Dains, Irvin, and 
Harrel), A., i, 362. 

Tolylozalimino-obloride (Staudinger, 
Goldstein, and Sohlbnker), A., i, 
435. 

Tolylozalyl chlorides (Stoll£ and 
Knebel), a., i, 578. 


Tolmne compov/nde, Me » 1. 
Tolylozalylanilides (Stoll2 and 
(Knebkl), a., i, 578. 

Tolylozides, metallic, and their thermal 
decomposition (Fischer and 
Ehrhardt), a., i,' 412. 

Tolylozides, nitro-, metallic derivatives 
of (D. and A. E. Goddard), T., 
2044. 

i3-7/i-Tolyloxycinnamic acid, 6-chloro-, 
and its ethyl ester (Ruhemann), A., i, 
431. 

o-Tolyl propenyl ketone, p-hydroxy-, 
somicarbazidesemicarbazone (v. 

Auwers), A., i, 466. 
l-Tolyl-4-pyridone8, and their salts 
(Smirnov), A., i, 596. 
o-Tolyl jS-Bemicarbazidoi^obutyl ketone, 
7 >-hydroxy-,andits oxime (v. Auwers), 
A., i, 466. 

l-o-Tolyltetrazole-msillphonio acid, and 
its potassium salt (Oli veri • M an dal a) , 
A., i, 900. 

l-o-Tolyltetrazolo-6-tliiol (Oliveri- 
Mandala), a., i, 900. 
o-Tolylthiooarbamio acid, azide of (Oli- 
veri-Mandala), a., i, 900, 
o-Tolylthioearbamide (Oliveri-Man- 
dala), a., i, 900. 

a-m-Tolylthiolpropionio acid, 5-bromo- 
(v. Auwers and Thies), A., i, 121, 
a-jo-Tolylthiolpropionic acid (v. Auwers 
and Thies), A., i, 121. 

Topocbemical reactions (Kohlschutter 
and Nagrli), A., ii, 258. 

Toxicity and osmotic pressure of soluble 
salts in soils (Greaves and Lund), 
A., i, 768. 

Tragaoanth ethyl ether (Lilienfeld), 
A., i, 650. 

Transmutation of elements, attempts at 
(Brineii), a., ii, 635. 

Transport numbers, apparatus for de- 
termiuatioii of, of colloids (Steig- 
mann), a., ii, 13. 
Triacetozymercuriphenolphthalein 
(White), A., i, 71. 

Triacetylcholio acid (Wieland and 
Boersch), a., i, 179. 
Triaoetylquinide (Fischer and Auger), 
A., i, 419. 

Tri-jff-anisylacetaldehyde, and its deriv¬ 
atives (Or^khoff and Tiffeneau), 
A., i, 566. 

a-Tri-;7-ani8ylbenzene (Schneider and 
Sebbach), a., i, 869. 
aaiS-Tri-j^-anisylethane-ajS-diol (Or^k- 
HOFF and Tiffeneau), A., i, 566. 
Tri-p-aniaylozazole (Sohonberg and 
Rosenthal), A., i, 272. 
2:4:6-Tri-^-aniBylpyridine, and its salts 
(Dilthey and others). A., i, 737. 
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Tri-o-anisylteUuroniumialtiCLEDEBEB), 
A., i, 108. 

4 '-TriaB 0 -l-phenyl- 5-metliylbenio« 
thiasole (Morgan and Webster), T., 
1074. 

TribenEoyl>2amino-l: 8 ’dzliydrozy- 
naphthalene (Hrlleii and Kretzsch- 
mann), a., i, 459. 
Tribenioyl’i^-aminophenylhydrazine 
(Franzen and Steinfuhrer), A., i, 
463. 

a^oTrioyclol, and its derivativos (Lifp 
and Padberg), A., i, 559. 
Trioyoloylajjotricyclylcarbamide (Lipp 
and Padberg), A., i, 559, 
apoTricyolylamine, and its salts (Lipp 
and Padberg), A., i, 560. 
a| 7 oTrioyclyloarbaniide (Lipp and Pad¬ 
berg), A., i, 560. 

a;70Tricyclylcarbimide (Lipp and Pad¬ 
berg), A., i, 560. 

ajpoTrioyclylmethylurethane (Lipp and 
Padberg), A., i, 559. 
Tri(diethylaminomethyl) glyceryl ether 
(McLeod and Robinson), T., 1473. 
Tridymite, formation of, from quartz 
(Rebuffat), a., ii, 44. 
Triethylarsine bromocyanide and hydr¬ 
oxy bromide (Steinkopf and Muller), 
A., i, 404. 

Triglycerides, unsymmetrical, synthesis 
of(BsRGMANN, Brand, andDREYER), 
A., i, 444. 

Trigonite from Sweden (Flink), A., ii, 
268. 

7 €C’Trixnethyl>ai 8 -ao 6 tonegluco 8 e (Le- 
VENE, Meyer, and Weber), A., i, 846. 
l:3:8*Trimethylallantoin (Biltz and 
Max), a., i, 895. 

Trimethyl-i3-aminoethylammonium salts 
(Gabriel), A., i, 59. 
Trimethylammoniohezoic acid, c-hydr- 
oxy-, and its aurichloride (Acker- 
MANN and Kutsoher), A., i, 499. 
Trimethylanunoniovalerio acid, 8 -hydr- 
oxy-, and its aurichloride (Acker- 
MANN and Kutscher), A., i, 499. 
Trimethylbarbiturio acid (Biltz and 
Witter), A., i, 455. 
as»l :l':4-Trlinethylbenzdiozazole (Hen- 
rich and Rossteutscher), A., i, 888. 
l:4:5-Trimethyl-l-dzchloroniethylc^c^o- 
hezen-2-oneB (v. Auwers and 
Ziegler), A., i, 114. 
l:2:4-Trimethyloonniarone (v. Auwers), 
A., ii, 73. 

1: 8 :5-Trimethyl-2:4*diethylbenzene and 
its 6-acetyl derivative (Philippi and 
Rie), a., i, 729. 

1:7: 9 -Tri 2 nethyl- 4 : 5 -dihydronric acid, 
4:5-dichloro- (Biltz and Krzikalla), 
A., i, 610. 


1 :2:2-Tzixiiethyl-l iS-dimethazelcydZo- 
bntane (Ostlino), A., i, 666 . 

1:2:2-TrixnethyM tS-dimethanole^c/o- 
pentane (Cstling), A., i, 665. 

l:4-e7tdoTrimethyleae‘6-methyltetra> 
hydroqninozaline, and its salts 
(Moore and Doubleday), T., 1174. 

Trimethyleneperozideazine. See 4- 
Methyleneamino-8:5-dihydro-l:2:4- 
dioxazole. 

Trimethylethylnric acids (Biltz and 
Max), a., i, 131, 

Trimethylglucosan, preparation of (Ir¬ 
vine and Oldham), T., 1764. 

Trimethylglncose (Karrer), A., i, 
707. 

A^-Trimethylglutamio acid, and its anri- 
chloride (Ackermann and Eut- 
scher), a., i, 499. 

Trimethyl /S-methylglucoside (Irvine 
and Oldham), T., 1758. 

yefT-Trime thylmethylglucoside (Le ven e, 
Meyer, and Weber), A., i, 846. 

Trimethylphloretin, crystalline (de 
Angelis), a., i, 731. 

Trimethylphosphine, preparation of, and 
its selenide (Rbnshaw and Bell), 
A., i, 404, 

Trimethyl-jS-phthalimidoethylammo- 
nium salts (Gabriel), A., i, 59. 

1:2:3-Trimethyl-4-^5opropylcycfopentaAe 
(Godchot), a., i, 329. 

l: 2 : 3 -Trimethyl- 4 *i 5 ( 7 propylcyc?open- 
tones (Godchot), A., i, 829. 

2:3:6-Trimethylpyrid-4-one, and its 
platinichloride (Philippi and Sera), 
A., i, 429. 

2:3:6-Trimethylpyrone (Philippi and 
Sera), A., i, 429. 

2:4:6-Trimethyiquinoline, salts of 
(Fischer, Scheibe, Merrel, and 
Muller), A., i, 65. 

Trimethylsaccharolactonio acid, and its 
ethyl ester lactone (Irvine and 
Oldham), T., 1757. 

i\r-Trimethylserine and its aurichloride 
(Acrermann and Kutscher), A., i, 
499. 

2:4:6-Trimethyltetrahydroquinoline, 
salts and derivatives of (Fischer, 
Scheibe, Merkel, and MPller), A., 
i. 55. ^ 

l:8;9-Trimethyl-8-thiouric acids (Biltz, 
Strufe, Topp, Heyn, and Robl), A., 
i, 612. 

l:3:6-Trimethyl-2:4:6*triethylbenzene 
(Philippi and Rib), A., i, 729. 

1;7:9-Trimcthylnric acid, and its deriv¬ 
atives (Biltz and Krzikalla), A., i, 
609. 

l:3:9-Trimethyl-t|^-urio acid (Biltz and 
Strufe), A., i, 614. 
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l:8:7-Tri]netli3rl4’urio acid, 5-cliloro- 
(Biltz and Zellneb), A., i, 611. 

l:8:9-Trim6thyl-A^-Mourie acid» 4- 
chloro- (Biltz and Strufe), A., i, 
614. 

l:3:9-Trimethyl-A^-i50xantliine (Biltz, 
Strufe, Topp, Heyn, and Robl), A., 
i, 612. 

l:8:9-Trimetliyli80zaiitMne, 8 -bromo- 
(Biltz and Strufe), A., i, 613 

Trimonosilylamine (Stoob and Somi- 
ESKi), A., ii, 400. 

Tri-a*naplLt]iylariiii6, and ita dihydr¬ 
oxide and sulphide (Zuokerkandl 
and Sinai), A., i, 902. 

Triozymethylene, transformations of 
(CoNTARDi), A., i, 93. 

Triphenaraazinamine (Wielakd and 
Bheinheimer), a., i, 373. 

TripbenaraaKine chloiide (Wielakd and 
Bheinheimer), A., i, 373. 

Triphenylaraine ^uodide (Steineopf 
and Schwen), A., i, 696. 

iS^-Triphenylbensene, ^ri p-hydroxy-, and 
ita triacetate (Schneider and See- 
bach), A., i, 859. 

73c-Tripbenyl-a-p-obloropbenyl-ac*di- 
ketopentane (Uilthey, Bauriedbl, 
Geisselbrecht, Seeoer, and Wink¬ 
ler), A., i, 190. 

Tripbenyletbylene sulphide, chloro- 
(Staudinger, Sieowart, Anthes, 
Bommer, and Gerhardt], A., i, 
44. 

aajS-Tripbenylhezan-a-ol (Billard), A., 
i, 566. 

Tripbenylhydrazinometbane trihydro¬ 
chloride (Barnett), A., i, 692. 

Tripbenylmethane colouring matters, 
photochemical changes in (Lifschitz 
and JoT¥t)f A., ii, 365. 

Tripbenylmethane series (Mrisen- 
HEiMEE, V. Budkewicz, and Kana- 
Now), A., i, 356; (Meisenheimer, 
V. Budkewicz, Kananow, and 
Neresheimer), a., i, 358 ; (Meisen¬ 
heimer and Neresheimer), A., i, 
359. 

Triphenylmethylarsoniom ^riiodide 
(Steineopf and Schwen), A., i, 696. 

aaiS-Triphenylpentan-a-ol (Billard), 
A., i, 565. 

Tripbenylphospbine bromocyanide and 
hydroxybromide (Steineopf and 
Buohheim), a., i, 470. 

2:4:6-Triphenylp^an, and ita disemi- 
carbazone (Dilthey, Bauriedel, 
Geisselbrecht, Seeqer, and Wink¬ 
ler), A., i, 189. 

2:4;6-Triphenylpyridine, <ri-p-hydroxy-, 
and its salts and derivatives (Dilthey 
and others), A., i, 737. 


2:4:6-Tripb6nylpyryUTim iodide 
(Schneider and Sesbach), A., i, 878. 

Triphenylvinyl alcohol, constitution of 
(McKenzie end Boyle), T., 1131. 
desmotropy of (Meyer and Gottlieb- 
Billroth), A.r i, 422. 

Triphosphonucleioacid, deamidisation of 
(Thannhauser and Sachs), A., i, 201. 

Triplite, analysis of (Shannon), A., ii, 
458. 

Triqninolyloarbinol, and its picrate 
(ScHEiBE and Bossner), A., i, 63. 

Tri'2>qninolylmetbane, and its salts and 
derivatives (Schexbe and Bossner), 
A., i, 62, 451. 

Trisazozybenzene (Cusmano), A., i, 133. 

Trisnlphidobisbenzanilide (Naik), T., 
1169. 

Trithionio acid. See under Sulphur. 

Tri-m-tolylbismuthine (Challenger and 
Allpress), T., 920. 

Tri-p-tolylozazolb (Schonbero and 
Bosenthal), a., i, 272. 

Troohol, and its esters (Yanaoisawa), 

a., i, 760. 

Tropinone, synthesis of (Willstatter 
and Bommer), A., i, 122. 

Trouton’s rule and critical energy incre¬ 
ment (Bideal), A., ii, 484. 

Truzillic acids (Stoermbr and Laage), 
A., i, 179, 182; (Stoermer and 
Scholtz), a., i, 180. 

iS-Truzinic acid, ammonium salt 
(Stoermer and Laage), A., i, 180. 

C’Truzinic acid, and its salts and deriv¬ 
atives (Stoermer and Scholtz), A., 
i, 180. 

Trypanocidal agents, experiments with 
(Uaendel and Joetten ; Mayer 
and Zeiss ; Wbnyon), A., i, 908. 

Trypanosomes, experiments on, with 
Bayer 205” (Haendel and 
Joetten ; Mayer and Zeiss ; 
Wenyon). A., i, 908. 

Trypsin, digestion of fibrin and 
caseinogen by (Edie), A., i, 750. 
hydrolysis of gelatin by (Northrop), 
A., 1, 823. 

Tryptophan, acid hydrolysis of (Holm 
and Gortner), A., i, 65. 
resistance of, to hydrolysis by barium 
hydroxide (Onslow), A. i, 693. 
colour changes in solutions of (Mat- 
tick and Williams), A., i, 641. 
decomposition of, by bacteria (Bais- 
trick and Clark), A., i, 479. 
estimation of, colorimetrically (v. 
forth and Nobel), A., i, 74; 
(y. Furi'H and Liebbn), A., i, 820, 
828 ; ii, 71. 

estimation of, in proteins (Thomas; 
V. forth and Lieben), A., i, 64. 
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Tungiten, arc spectra of (Kibss and 
Meogbrs), a., ii, 4. 

X-series spectrum of (Smekal), A., 
ii, 615; (Dauvillier), A., ii, 669. 
Rdntgen-ray spectrum of (Duane and 
Patterson), A., ii, 363. 
valency scale of (Wohler and Balz), 
A., ii, 633. 

Tungsten alloys with lead (Inouye), 
A., ii, 205. 

with nickel (Vogel), A., ii, 512. 

Tungsten organic compounds (Benneti' 
and Turner) A., i, 472. 

Turbidimeter, use of, in place of the 
nephelometer (Denis), A., ii, 555. 

Turpentine, thermal decomposition of 
(Mahood), a., i, 116. 
detection and estimation of coal-tar 
oil in (Grotlisoh and Smith), A., 
ii, 659. 

Turpentine oil, constituents of 
(Pariselle), a., i, 574. 

French, composition of (VkzEs), A., 
i, 427. 

Typha latifolia (cat-tail), carbohydrates 
in the roots of (Jencks), A., i, 913. 

Tyrosinase, colloidal chemistry of the 
reaction for (Haehn), A., ii, 579. 
detection of (Haehn), A., ii, 528. 

Tyrosine, action of bacteria on (Otsuka ; 
Hirai), a., i, 291; (Uaistrick and 
Clark), A., i, 479. 

estimation of, colorimetrically 
(Thomas), A., ii, 607. 

/’Tyrosine, 3-amino-, and 3-nitro-, and 
its hydrochloride (Waser and 
Lewandcwski), a, i, 788. 


U. 

Ultra-filtration apparatus ^Villegas), 
A., ii, 29; (Knaffl-Lenz), A., ii, 
93. 

Undecamethylenedicarboxylic acid, 

from oxidation of oleic acid 
(Lifschutz), a., i, 496. 

Unimolecular reactions, theory of 
(Tolman), a., ii, 248. 

Unsaturated compounds (Giua and 
Bagiella), a., i, 730. 
formation of, from halogenated open- 
chain derivatives (Ingold), T., 
305, 951 ; (Farmer and Ingold), 
T., 2001. 

formation of molecular compounds by 
(Maass and Russell), A., i, 761. 
molecular rearrangement of (Gillet), 
A., i, 533, 761. 

chemical and pharmacological char¬ 
acteristics of (v.' Braun and 
Braunsdobf), a., i, 772. 


Unsatnrated compounds, action of 
alkaline hydrogen peroxide on 
(Weitz and Scheffer), A., i, 868. 
bromiuation of (Wohl and Jaschi- 
nowski), A., i, 317. 
action of nitrogen oxides on (Wie- 
land), a., i, 552; (Wieland and 
Blumich), a., i, 552, 554; (Wie¬ 
land and Reindel), A., i, 553. 
action of nitroso-derivatives on 
(Alessandri), a.,' i, 730. 
with carbon double bonds, additive 
products of, with acids (Kehrmann 
and Effront), A., i, 348. 

Uracil, reduction of (Johnson and 
Brown), A., i, 806. 

Uramil, thio-, behaviour of, in the 
animal organism (Freise), A., i, 207. 

Uranium, arc spectra of (Kiess and 
Meggers), A., ii, 4. 
absorption spectrum of (Moir), A., ii, 
670. 

corpuscular spectrum of (M. and L. de 
Broglie), A., ii, 615. 

X-seriesspectra of (Dauvillier), A., 
ii, 421. 

disintegration of (Smekal), A.,ii, 149. 

Uranium compounds, pre])aration of, 
pure (Wilke-Dorfurt), A., ii, 205. 

Uranium detection, estimation, and 
separation 

detection of, and its separation from 
chromium and vanadium (Brown¬ 
ing), A., ii, 279. 

estimation of (Nakazono), A., ii, 
714. 

estimation of, and its separation from 
zirconium (Angeletti), A., ii, 524. 

Uranium-.^ (Hahn), A., ii, 478, 479 ; 
(Neuburger), A., ii, 479. 

Urazole, iminuthio-, and d/thio-, and 
their salts and derivatives (Arndt 
and Milde), A., i, 814. 

Urea { carbamide)y formation of, in the 
liver (Fosse and Houchelman), 
A., i, 382. 

distribution of, in the animal organism 
(Gad-Andresen), A., i, 832. 
rate of excretion of (Austin, Still¬ 
man, and VAN Slyke), A., i, 383. 
excretion of, by the kidneys (Naga- 
yama), a., i, 205. 

estimation of (Laudat ; Kennaway), 
A., ii, 70; (Ambard), A., ii, 224; 
(Funcke), a., ii, 468. 
aiiparatus for estimation of (Terw’en), 

a., ii, 70. 

estimation of, in blood (Laudat), A., 
ii, 223 ; (Watson and White), A., 
ii, 358 ; (Feigl), A., ii, 359. 
estimation of, in fertilisers (Johnson), 
A., ii, 605. 
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TTrea. estimation of, in physiological 
fluids (Stbohmann and Flimtzeb), 
A., ii, 664. 

estimation of, in urine (Doublet and 
Lesccbub), a., ii, 70; (Stehle ; 
PlIILIBEBT), a., ii, 606. 

See also Carbamide. 

Urease, effect of poisons on the action of 
(Rona and Gyobgy), A., i. 69. 
synthesis of carbamide by (Mattaab ; 

Babendbecht), A., i, 203. 
from Canavalia (Westeb), A., i, 469. 
soja-bean, action of /8^-dihydroxy- 
ethyl sulphide and its derivatives 
on (Rona and Petow), A., i, 69. 
action of, on the animal organism 
(Cabnot, G^baiid, and JMois- 
sonnieb), a., i, 283. 

Urethanes, substituted, action of am¬ 
monia and amines on (Dains and 
Wertheim), a., i, 61. 
p-Urethanobenzoio acid, ethyl ester 
(Thoms and Ritsebt), A., i, 844. 
a-Urethano-a-jo-ohlorophenylhntyrie 
acid, ethyl ester (Ghemische Fabrik 
von F. Heyden), a., i, 618. 
a-Urethano-a-piperonylpropionie acid, 
methyl ester (Ciibmische Fabrik von 
F. Heyden), A., i, 618. 

Uric acid in blood of the liver (Chauf- 
FARD, Bbodin, and Grigaut), A., 

i, 288. 

acidity of the hydrogen atoms in 
(Biltz and Herrmann), A., i, 691. 
metallic salts, preparation and proper¬ 
ties of (CuRTMAN and Hart), A., i, 
619. 

estimation of, in blood (Zaleski and 
Sachnovska), A., ii, 226 ; (Ose- 
ACKi), A., ii, 227 ; (Biffi), A., ii, 
664. 

estimation of, in urine (ThiAby), A., 

ii, 527. 

il'-Uric acid, thio-, behaviour of, in the 
animal organism (Freise), A., i, 207. 
Uric acids, and their derivatives (Biltz), 
A., i, 606. 

Uric acid-4:5-glycol dimethyl ether, 
stability of (BlLTzandMAx), A., i, 895. 
Uricase in plants (N£mec), A., i, 213. 
Urine, formation of acetone in (Pitta- 
BELLl), A., i, 206. 

amino-nitrogen in (CiACCo), A., i, 834. 
elimination of calcium in (Sohiff and 
Stbansky), A., i, 881. 
occurrence of chlorine compounds in 
(Cameron and Hollenbero), A., i, 
78. 

proteolytic enzymes in (Hedin), A., i, 
631. 

pentoses in (Justin-Muelleb), A., ii, 
416. 


Urine, pigments of (Weiss), A., i, 
186. 

excretion of silicic acid in (ZucK- 
mayeb), a., i, 288. 
human, variations in reaction of 
(Holl6), A., i, 288. 
effect of ingestion of hydrochloric 
acid on the composition of 
(Stehle and McCarty), A., i, 
766. 

infants’, pigments in (BbulA and 
Garban), a., i, 756. 

Urine, analytical methods relating to :~ 
use ot potassium zinc feriocyanide in 
analysis of (Thi^ry), A., ii, 627. 
detection of acetone in (Citron), A., 
ii, 284. 

detection of albumin in (Renaux), 
A., ii, 472. 

detection of album oses and peptones 
in (Fittipaldi), A., ii, 419. 
detection of Bence-Jones protein in 
(Miller and Sweet), A., ii, 720. 
estimation of ammonia and amino- 
acids in (Philibert), A., ii, 606. 
estimation of arsenic in (Engelson), 
A., ii, 69; (Scheffler), A., ii, 
216. 

, estimation of calcium, magnesium, 
potassium, and sodium in (Tisdall 
and Kramer), A., ii, 666. 
estimation of hippuric acid in (Kings¬ 
bury and Swanson), A., ii, 662, 
estimation of nitrogen in (Mestrezat 
and Janet), A., i, 477 ; ii, 68. 
estimation of oxalic and oxaluric acids 
in (Bau), a., ii, 356. 
estimation of phenolic substances in 
(Tisdall), A., ii, 67. 
estimation of phosphates in (Fiske), 
A., i, 411. 

estimation of sugars in (Sumner), A., 
ii, 626; (Sumner and Graham), 
A., ii, 664 ; (van der Harst and 
Koers), A., ii, 601; (Benedict 
and Osterberg), A., ii, 660. 
estimation of sulphur in (Rabaut and 
StillmunkAs), a., ii, 566. 
estimation of urea in (Doublet and 
Lkscceur), a., ii, 70; (Stehle; 
Philibert), A., ii, 606; (Stroh- 
MANN and Flintzer), A., ii, 664. 
removal of ammonia from, before 
estimation of urea (Younoburg), 
A., ii, 368. 

estimation of veronal in (van Jtallis, 
and Steenhauer), A., ii, 607. 

Urobilin in urine of infants (BRULifi 
and Garban), A., i, 765. 

Uroohroxnogen (Wsiss), A., i, 136. 

Urson, distribution of, in plants, and ita 
derivatives (Nooyk^]^,. A., i, 117* 
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V. 

Tapii nem, modifications of, daring 
mgestion (Loeprr, Debbay, and 
Tonnrt), a., i, 635. 

Valency (Beneath), A., ii, 38. 
theory of (Gnkzda), A., ii, 394; 
(Cuy), A., ii, 684. 

electrochemical theories of (Friend), 
T., 1040. 

determination of (Wohler and Balz), 
A., ii, 633. 

and co-ordination (Briggs), T., 1876. 
and critical constants of organic com¬ 
pounds (Herz), a., ii, 163. 
partial, conjugation of (Robinson), 
A., ii, 545. 

secondary (Smith), A., ii, 315, 3^4. 
subsidiary (Clark, Quick, and 
Harkins), A., ii, 116; (Ephraim 
and Muller), A., ii, 455. 

Valeraldehyde, 7 -amino-, and 7 -chloro-, 
and their derivatives (Helperich and 
Dommer), a., i, 51. 

Valerian, alkaloids of (Gobis and Yisch- 
mac), a., i, 488. 

Valerio acid, bornyl’ester, preparation 
of (Dubosc and Luttringer), A., i, 
115. 

Valerio acid, 7 -bromo-, action of, on 
amines (Emmert and Meyer), A., i, 
268. 

n-Valerio acid, fate of, in the animal 
organism (Blum and Aubel), A., i, 
756. 

o-chlorowobutyl ester (Ulich and 
Adams), A., i, 301. 

9t-Valorio acid, ^/<a>amino-. See 
Norvaline. 

i^oValerio acid, a-glucose ester (Hess, 
Messmer, and Kletzl), A., i, 306. 

MoValeryloarbamide (hromural), pre¬ 
paration of (Yoshitomi and Wata- 
naBb), a., i, 775. 

i-isoValerylideneamino- l-meihyl-S- 
ethylbensene (Mailhe), A., i, 662. 

Vana^o acid. See under Vanadium. 

Vanadium, arc spectra of (Kibss and 
Meggers), A., h, 4. 

Vanadium pca^oxide and phosphoric 
acid as a reagent for wood and 
vanillin (GRtlss), A., ii, 284. 
Vanadio acid, eauilibrium of, in 
solutionin sulphuric acid (Auger), 
A., 11 , 554. 

reaction of hydrogen peroxide with 
(Auger), A., ii, 457. 

Vanadium detection, estimation, and 
separation:— 

detection of, and its separation from 
uranium and chromium (Brown¬ 
ing), A., ii, 279 . 


Vanadium detection, estimation, and 
separation 

estimation of (Nakazono), A., ii, 714. 
estimation of, in ores (Sciiaal), A., 
ii, 659. 

estimation of, in steel and iron alloys 
(Rolla and Nuti), A., ii, 697. 

woVanillic acid, ethyl ester (Spath), 
A., i, 61. 

Vanillin, detection of (Gruss), A., ii, 
284. 

Vaporisation, energy changes in (Audu- 
BERT), A., ii, 240. 

Vapours, ratio of the density of liquids 
and (Swientoslawski), A., ii, 635. 
saturated, specific heat of (Ainks). A., 
ii, 17. 

Vapour pressure (Schames), A., ii, 165; 
(Suaxby), a., ii, 239 ; (Herz), A., 
ii, 302, 432. 

determination of (van Laar ; Men- 
ziEs), A., ii, 17. 

measurement of, at high temperature 
(Ruff and Mugdan), A., ii, 486 ,* 
(Ruff and Schmidt), A., ii, 486. 
and sublimation of metals (van 
Liempt), a. , ii, 165. 
of mixed liquids (Porter), A., ii, 377. 
of salt hydrates (Wilson), A., ii, 376 ; 
(Noyes and Westbrook), A., ii, 
377. 

tables of, for measurement of tempera¬ 
ture (Stock, Henning, and Kuss), 
A., ii, 432. 

Vapour tension. See Vapour pressure. 

Variability, law of (Erlich), A., ii, 681. 
of systems (Ravbau), A., ii, 31. 

Vegetables, water-soluble vitamins in 
(Whipple; Miller), A., i, 86. 
estimation of carbohydrates in (Myers 
and Croll), A., ii, 465. 

Velocity constants and the quantum 
theory (Trautz), A., ii, 180. 

Velocity of decomposition of crystals 
(Hinshelwood and Bowen), A., ii, 
443. 

Velocity of ionisation in non-aqueous 
solutions (Walden), A., ii, 170. 

Velocity of migration of ions in crystals 
(V. Hevesy), a., ii, 172. 

Velocity of reaction (Padoa), A., ii, 
496. 

calculation of (Dushman), A., ii, 316. 
in mixed solvents (Cashmobe, McOom- 
BlE, and Scarborough), T., 970. 
involving gases, influence of colloids 
on (Findlay and Thomas), T., 170. 

Velocity of reduction of azo-compounds 
(Goldschmidt and Bbaanaas), A., 
ii, 184. 

by platinum black (Vavon), A., ii, 
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Velocity of eaponifioatiOA (Fby£b), A., 
ii, 819. 

of esters (Sebabal and Singeb), A., 
ii, 34. 

Veratronitrile, d-nitro- (Keffleb), T., 
1479. 

Verbenene. See Dehydro-a-pinene. 

Veronal, estimation of, in urine and 
human organs (van Itallie and 
Stkenhaueb), a., ii, 607. 

Vinyl ethers, preparation of alkyl deriv¬ 
atives of (Plausons Forschunosin- 
8TITUT G. m. b. H.), A., i, 762. 
ethyl etter, aj3-c^ichloro-, preparation 
of dichloro- and chlorobromo-acet- 
ates from (Crompton and Triffitt), 
T., 1874. 

1-Vinylbenziminasole, and its salts 
(Meisenheimer and Wieoer), A., i, 
739. 

Vinylohloroarsines, chloro- (Green and 
Price), T., 448. 

Violones (Dilthey and Burger), A., 
i, 429. 

Violonimlne picrate (Dilthey, Baurie- 
i)EL, Geisselbrecht, Seeger, and 
Winkler), A., i, 190. 

Visoosimeter (Fischer), A., ii, 882. 

Viscosity, relation between conductivity 
and (Walden). A., ii, 160. 
and electrical conductivity of solutions 
in various aliphatic amines (Elsey), 
A., ii, 79. 

of aqueous solutions (Pulvermacher), 
A., ii, 171. 

effect of, on the conductivity of salt 
solutions (MacInnes), A., ii, 619. 
of solutions of amino-acids (Hede- 
strand), A.M> 346. 
of colloids (Alexander), A., ii, 
310. 

of colloidal suspensions (Eqn^u), A., 
ii, 382. 

of disperse systems (Lueus and 
Schneider), A., ii, 86. 
of heterogeneous systems (Hess), A., 
ii, 18; (Einstein), A., ii, 19. 
of liquids (Kendall and Monroe), 
A., ii, 241. 

influence of temperature on (van 
Aubel), a., ii, 575. 
of proteins (Loeb), A., i, 822. 

Vitamins in milk (Hopkins), A., i, 
477. 

antiberi-beri, detection of (Funk and 
Dubin), a., ii, 72. 

antineuritic, and antiscorbutic, dif¬ 
ferential dialysis of (Zilya and 
Miuba), a., i, 702. 
antiscorbutic, effect of heat and oxida¬ 
tion on (Dutcheb, Habshaw, and 
Hall), A«, i, 889. 


Vitamins, fat-soluble (Coward and 
Drummond), A., i, 87. 
distinction between yellow pigments 
and (Stephenson), A., i, 295. 
water-soluble, preparation and estima¬ 
tion of (FrAnrel and Schwarz), 
A., ii, 228. 

synthesis of, by yeast (Nelson, 
Fulmer, and Cessna), A., i, 
386. 

effect of, on metabolism and nutri¬ 
tion (Karr), A., i, 75. 
in vegetables (Whipple ; Miller), 
A., 1, 85. 

estimation of (Swoboda), A., i, 76; 
(Eddy, Heft, Stevenson, and 
Johnson), A., i, 758. 

Vitamin-.^, formation of, in plant 
tissues (Coward and Drummond), 
A., i, 837. 

effects of heat ai^ aeration on (Hop¬ 
kins, Drummond, and Coward), 
A., i, 475. 

in carrots (Stephenson), A., i, 484. 
in fats (Aron and Gralka), A., i, 
475. 

action of ozone on, in fats (Zilva), 
A., i, 475. 

Vitamin-^, synthesis of, by yeast 
(Harden and Zilva), A., i, 702. 
Vitamin-.^, -i?, and -C, extraction of 
(McClendon), A., i, 889. 

Vitex tri/oHay constituents of the oil of 
(Shinosaki), A., i, 351. 

Volume, changes of, in solution (Bur¬ 
rows), A., ii, 308. 

atomic, of isotopes (Soddy), A., ii, 
698. 

atomic and molecular, relation be¬ 
tween, at absolute zero (Lorenz and 
Herz), a., ii, 536. 

molecular, analysis of (Pease), A., ii, 
437. 

ratio of density to (Herz), A., ii, 
436. 

of alkali haloids (Fajans and 
Grimm), A., ii, 168. 
of the halogens and their com¬ 
pounds (Biltz), a., ii, 487. 
of organic liquids (Wohlisch), A., 
ii, 586. 

of solid oxides (Balabeff), A., ii, 
575. 

relative, of the elements (Collins), 
A., ii, 168. 

Volumes, atomic, linear relation between 
(Biltz), A., ii, 487. 

W. 

Water, asymmetry of molecules of 
(Ouy), a., ii, 684. 
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Water, colour and molecular formula of 
(Tomkinson), a., ii, 396. 
vapour, molecular state of (Kendall), 
A., ii, 106; (Menzies), A., ii, 381. 
photolysis of (Baur and Reumann), 
A., 11 , 288. 

electrolysis of (Baur), A., ii, 374. 
electrolysis of, containing dissolved air 
(Tiede and Schleede), A., ii, 328. 
heat of vaporisation of (v. Stein- 
wehr; Henning), A., ii, 167. 
effect of hnely-divided solids on the 
freezing point of (Parker), A., ii, 
430. 

action of dissolved potassium chloride 
on the vapour pressuie of (Love¬ 
lace, Frazer, and Sease), A., ii, 
239. 

surface tension of (Kicuards and 
Carver), A., ii, 884. 
effect of adsorbed gases on the surface 
tension of (Bhatnagar), A., ii, 
169. 

formation of films on the surface of 
(Labrouste), A., ii, 18. 
adsorption of, by powdered substances 
(Soheringa), a., ii, 491. 
corrosive action of, when treated with 
chlorine (Clark and Iselet), A., 
ii, 94. 

activation of, by copper and its oxides 
(Wernicke and Sordelli), A., i, 
758. 

Water of crystallisation, structure of 
salts containing (Rhodes), A., ii, 255. 

Natural Water:— 

Potable or drinking water, estimation 
of hydrogen-ion concentration of 
(Kolthoff), a., ii, 409. 

Salt water, estimation of bromine in 
(Lebean and Picon), A., ii, 591. 
Sea-water, corrosion of brass by 
(Belladen), a., ii, 588. 
of the Gulf of Mexico, carbon di¬ 
oxide in (WelLvS), a., ii, 260. 
Spring and mineral waters, nitrated, 
from Portugal (Lepierre), A., ii, 
704. 

from iron springs, radioactive 
substances in deposits from 
(Henricii), a., ii, 617. 

Water analysis 

analysis of (Winkler), A., ii, 413. 
turbidity standard in (Wells), A., ii, 
56. 

detection of indican in (Jolles), A., 
ii, 69. 

estimation of, in alcohols (Wirth), 
A., ii, 651. 

estimation of, in * mixtures of nitric 
and sulphuric acids (Bbrl and v. 
Boltenstern), a., ii, 705. 


Water analysis 

estimation of the active carbonic acid 
in (Masbink ; Kolthoff), A., ii, 59. 
estimation of the hydrogen-ion con¬ 
centration of (Beanb and Oakes), 
A., ii, 12 ; (Kolthoff), A., ii, 556. 
estimation of hydrogen sulphide in 
(Chretien and Vandbnberghe), 
A., ii, 214. 

estimation of mineral sulphides in 
(Fairchild), A., ii, 126. 
estimation of oxygen dissolved in 
(Vanossi), a., ii, 517. 
estimation of phosphates in (Floren- 
tin), a., ii, 707. 

estimation of sulphuric acid in 
(Winkler), A., ii, 126. 

Water gas (Vignon), A., i, 217. 

Wax, bees’, dry distillation of (Funcke), 
A., i, 533. 

mixtures of colophony and (Jahn), 
A., i, 427. 

montan, of the Central German coal, 
constituents of (Pschorr and 
Pfaff), a., i, 4. 
paraffin. See Paraffin wax. 
determination of the saponification, 
iodine and bromine numbers of 
(Schulek), a., ii, 603. 

Weights, standardisation of (Hopkins, 
ZiNN, and Rogers), A., ii, 104. 
varnished, accuracy obtainable with 
(Vogelenzang), a., ii, 39. 

Weights, molecular, determination of 
(Yamaguchi), a., i, 83; 
(Stephens), A., ii, 324; 
(Matignon), a., ii, 379; 
(Rast), a., ii, 623. 
fiom hydrolysw (Colin and 
Chaudun), a., ii, 255. 

Wheat, relation of the hydrogen-ion 
concentration of nutrient solutions to 
the growth of (McCall and Haag), 
A., i, 911. 

Whitefish, constituents of the sperm of 
(Lynch), A., i, 75. 

Wines, detection of tartaric acid in 
(Mathieu), a., ii, 662. 
detection and estimation of salicylic 
acid in (Fresenius and Grunhut), 
A.,ii, 602. 

estimation of ethyl alcohol in (Prato- 
LONGo), A., ii, 598. 
estimation of glycerol in (Heiduschka 
and Englert), A., ii, 524. 
estimation of iron in (Malvezin and 
Rivilland), a. , ii, 351; (Mathieu), 
A., ii, 411, 

estimation of sugars in (Fresenius 
and (Jrunhut), A., ii, 221. 
estimation of tannins in (Clarens), 
A., ii, 719. 
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Women, basal metabolism of (Blunt 
and Dye), A., i, 699. 

Wood, colloidal chemistry of (Wisli- 
genus), a., i, 84. 
decay of (Schmitz), A., i, 703. 
hard, analysis of (Dore), A., i, 87. 
detection of (Grubs), A., ii, 284. 

Wool, action of colouring matters on 
(Haller), A., ii, 576. 

Work, virtual, theorem of, deduction of 
the law of chemical statics from 
(Ariano), a., ii, 680, 

Worms, muscle of. See Muscle. 

Wormieeds, estimation of santonin in 
(Karitone and Kimura), A., ii, 223. 

Wormseed oil, American, reaction of | 
(L anger). A., i, 259. 


X. 

Xanthic acid, salts, reactions of (Whitby 
and Beardwood), A., ii, 562. 

Xanthine bases, estimation of, in urine 
(Thii^ry), a,, ii, 527. 

Xan(hone-2-oarbozylio acid, 3-bromo-, 
and its methyl ester (Eckert and 
Seidel), A., i, 863. 

Xylene, effect of light on the bromination 
of (Swensson), a., ii, 291. 

m-Xylene, solubility of nitroanilines in 
(Chai'AS), a., i, 235. 

7 n-Xylene, 4:6-rfmmiiio-, acetyl and 
;)-toluenesulphonyl derivatives (Pear- 
man), T., 718. 

^i-Xyleno-4-azo-i3-naphthol 6 -amino-, 
acetyl derivative (Pearman), T., 718. 

9n-Xylene*4-aeoresorcinol, 6 -nitro-, and 
its diacetyl derivative (Pearman), 
T., 717. 

m-Xylene*4-azosalicylic acid, 6-nitro- 
(Pearman), T., 718. 

m-4'Xylenei5odiazo*OEide, 5 -nitro-, 
potassium derivative (Bamberger and 
V. Goldberger), a., i, 135. 

Xylenesulphonmethylamide, manu¬ 
facture of (British Cellulose and 
Chemical Mfq. Co., Ltd., Bader 
and Nightingale), A., i, 786. 

m-Xylenol, and its hydrochloride 
(Meyer and Elbbrs), A., i, 240. 

s-m-Xylenolf o-amino-, oxidation of 
(v. Auwers, Borsche, and 
Weller), A., i, 571. 
o-hromo- (v. Auwers, Borsohe, and 
Weller), A., i, 572. 
y-bromo-o-amino-, and jt>-bromo-o- 
nitro- (V. Auwers, Borsche, and 
Weller), A., i, 572. 

Xylenols, c^tbromo-, and (fmhloro- 
(Datta and Bhoumik), A., i, 831. 


l:2:8-Xylenolphthalein, use of, as an 
indicator (CsAnyi), A., ii, 270. 
XyUdines, catalytic preparation of 
methyl derivatives of (Mailhe and 
DE Godon), a., i, 108. 
m-2:4-Xyloquinone-2'-bromo-5^-hydr- 
ozj-m-d'-zylylimide (v. Auwers, 
Borsche, and Weller), A., i, 572. 
m-2:6-Xyl^iiinone-6'‘hydrozy-m-4'- 
zylylimide, 4-amino-, and its salts 
and derivatives (v. Auwers, Borsche, 
and Weller), A., i, 571. 

Xylose, utilisation of, by animals (Bock- 
wood and Khorozian), A., i, 626. 
f-m-Xylyl methyl sulphide (v. Auwers 
and Thies), A., i, 121. 
tw- and jfl-Xyiylazides, action of, with 
hydrobromic, hydrochloric, and sulph¬ 
uric acids, and with ethyl and methyl 
alcohols and sulphuric acid (Bamber¬ 
ger), A., i, 719. 

9 :9'-7n- and -;7-Xylylenedifluorenes(SiEa- 
LiTZ and Jassoy), A., i, 791. 
jt>-Xylylhydroxylamine, action of, with 
ethyl and methyl alcohols and sulph¬ 
uric acid (Bamberger), A., i, 719. 
m-4-Xylylnitroamine, 5-nitro- (Bamber¬ 
ger and y. Goldberger), A., i, 185. 
«-m-Xylyloxalyl chloride, and jo-chloro- 
(STOLLit and Knebel), A., i, 578. 
j?-Xylyloxalyl chloride (Stolls and 
Knebel), A., i, 578. 
s-m-Xylyloxalylanilide, and p-chloro- 
(Stoll^ and Knebel), A., i, 578. 
w-4-Xylyl w-propyl ketone, and amino-, 
chloro-,and nitro-, and their derivatives 
(Morgan and Hickinbottom), T., 
1889. 


Y. 

Yeast, cultivation of, in purified nutrients 
(MacDonald and McCollum), A,, 
i, 480. 

factors influencing the growth of 
(Slator), T., 116. 

toxicity of ammonium fluoride towards 
(Fulmer), A.,i, 910. 
cellulose from (Salkowski), A., i, 499. 
action of colouring matters on 
(Fraser), A., i, 293. 
fat of (Hinsberg and Boos), A., i, 148. 
fermentation by (Kohler), A., i, 81. 
fermentation of dextrose and Isevulose 
by (Harden and Henley), A., i, 
480, 642. 

fermentation of dipeptides by (Abder- 
HALDEN and Fodor), a., i, 481. 
fermentation of galactose by (v. Euler 
and Laurin), A., i, 642. 



ii.l006 


IKPBX OF ^OBJECTS. 


YeMt, influence of cadmium and zinc 
salts on fermentation by (Kosty- 
OHBV and Fbey ; Kostyohev and 
Subkoya), a., i, 149. 
effect of hydrogen-ion concentration 
on fermentation by (v. Euleb and 
Ueintze), a., i, 149. 
adaptation of, to a galactose fermenta¬ 
tion medium (v. Euler, Lauein, 
and Pettersson), A., i, 886. 
nutrition of (Fulmer, Nelson, and 
Sherwood), A., i, 292; (Nelson, 
Fulmer, and Cessna), A., i, 386. 
effect of alcohol on the toxicity of 
phenol towards (Fulmer), A., i, 
293. 

proteins of (Fodor), A., i, 81, 701; 

(Thomas), A., i, 292. 
synthesis of vitamin-5 by (Harden 
and Zilva), A., i, 702. 
estimation of maltase in (Willstatter 
and Steibelt), A., ii, 72. 

Yeast cells, influence of copper sulphate 
on autolysis of (Svanberq and v. 
Euler), A., i, 81. 
physiology of (Kohler), A., i, 81. 

Yeast-nuoleic acid (Steudel and 
Peiser), A., i, 66; (Thannhauser 
and Sachs), A., i, 201. 

Yellow wood, extract of. See Morin. 

Yerba mate, estimation of caffeine in 
(Ugarte), a., ii, 470. 

Yohimba bark, estimation of yohimbine 
in (Sohomer), a., ii, 360. 

Yohimbine, estimation of, in yohimba 
bark (Schomer) A., ii, 360. 

Yperite, detection and estimation of 
(Grionard, Rivat, and Scatchard), 
A., ii, 282. 


Z. 

ZarUhoxylum macrophyllumt constitu¬ 
ents of the bark of (Goodson), A., i, 
488. 

Zein, value of, in nutrition (Sure), A., 
i, 526. 

Zeolites, constitution of (Tschermak), 
A., ii, 703. 

Zetruzinic acid. See C-Truxinic acid. 

Zinc, atomic weight of (Baxter and 
Hodges), A., ii, 639. 
arc and spark spectra of (Seeligsr 
and Thaer), A., ii, 566. 
ultra-violet spark spectrum of (L. and 
E. Bloch), A., ii, 3, 286 ; (Milli¬ 
kan), A., ii, 8; (Sawyer), A., ii, 
363. 

chemical constant of (Heidhausen), 
A., ii, 240. 

recrystallisation of (Masing), A., ii, 
639. 


Zinc, metallurgy of (Lemarchands), 
A., ii, 650. 

interpenetration of copper and (Weiss 
and Lafitte), A., ii, 551. 
reduction with, in volumetric analysis 
(Treadwell), A., ii, 523. 
reduction of acid solutions of ferric 
sulphate by (Sugden), T., 233. 
precipitation of, with chromium 
(Yasui), a., ii, 216. 
content of, in vertebrate animals 
(Bertrand and Vladesco), A., i, 
382. 

Zinc alloys with aluminium and copper 
(Haughton and Bingham), A.,ii, 
335. 

with cerium (Clotofski), A., ii, 
203. 

with copper, speciflc heat of (Doe- 
RiNCKBL and Werner), A., ii, 
428. 

with lead, electrical resistance of 
(Konno), a., ii, 425. 
with thallium, electromotive pro¬ 
perties of (Kremann and Losing- 
er), a., ii, 157. 

Zinc bases {zincammines ):— 
Zinetetrammine polyiodide (Ephraim 
and Mosimann), A., ii, 339. 

Zinc salts, influence of, on alcoholic 
fermentation (Kostyohev and 
Frey; Kostyohev and Subkova), 
A., i, 149. 

occurrence of, in marine animals 
(Bodansky), a., i, 78. 
content and distribution of, in the 
animal organism (Bertrand and 
Vladesco ; Bodansky), A., i, 
907. 

influence of, on reproduction in verte¬ 
brate animals (Bertrand and 
Vladesco), A., i, 699. 

Zinc oxide, luminescence of (Winther), 
A., ii, 670. 

sulphide, action of, light on (Nishi- 
zawa), a., ii, 263. 
phosphorescence and fusion of 
(Tiede and Schleede), A., ii, 
263 ; (Tomaschek), A., ii, 588. 

Zinc detection and estimation 
detection of, in plant and animal 
organs (Keilholz), A., ii, 708. 
estimation of (Winkler), A., ii, 
521, 

estimation of, electrolytically (Baxter 
and Hodges), A., ii, 639. 
estimation of, volumetrically (Kolt- 
HOFF and van Dijk), A., ii, 413; 
(Jander and Stuhlmann), A., ii. 


estimation of, in foods (Bodansky), 
A., ii, 656. 
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Zinc-copper couple, Scales’s, use of, in 
reducing nitric nitrogen (Hahrison), 
A., ii, 845. 

Zinc dnit, analysis of (Bullnheimeb), 
A., ii, 655. 

Zinc electrode. See Electrode. 

Ziroonia. See Zirconium dioxide. 

Zirconium hydride, gaseous, existence 
of (SenwAEZ and Konrad), A., ii, 
646. 

tfioxide, preparation and estimation 
of (Rossiter and Sanders), A., 
ii, 341. 

use of, as catalyst in esterification 
(Mailhe and de Godon), A., i, 
219. 

oxychloride, ionisation of (Adolf and 
Pauli), A., ii, 700. 


Zirconium silicate, equilibrium of, with 
lithium silicate (Schwarz and 
Haacke), a., ii, 452. 

Zirconyl chloride and sulphate, hydr¬ 
olysis of (Venable and Jackson), 
A., ii, 118. 

Zirconium estimation and separation:— 
estimation of, and its separation 
from uranium (Anoeletti), A., ii, 
524. 

separation ‘ of, from columbinm and 
from tantalum (Sohoeller and 
Powell), T., 1927. 
separation of, from silicon, tin, and 
titanium (Wenger and Morel), 
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ERRATA. 


VoL. 112 (Absth., 1917). 

Page Line 

ii. 167 14 for “hydrogen ” h'cad “hydrogen sulphide." 

VoL. 118 (Abstr., 1920). 
ii. 308 6 * for “ 3 H 2 PO 4 " read “ 3 HjP 04 .” 

ii. 737 6 “Ethyl Benioate” read “ Beniyl Benzoate." 

* 8 
14 
19 

ii. 763 20 after “Garner" imert “Frederick Challenger." 


j- ,, “ethyl benzoate” read “benzyl benzoate.” 


VoL. 120 (Abstr., 1921). 

1 . 62 10 /or “Triquinonylmethanes" reaii “Triquinolylmetbanes.” 

11 ,, “Tri-2-quinonylmethane” “Tri-2-qiiinolylmethane.” 

I 14 ] 

i.. 63 6 „ “ triqumonylmcthane" rcati “triquinoly line thane." 

• 7 J 

A 8 ,, triquinonylcarbinoV* Te&d ^Uriquinol^lcarhinolf 

]165 25 „ “Zeiglbr" reafi “ZitfoLER.” 

i, s258 14 ,, “nitrate" read “nitrite." 

i. 5^66 2 „ “ 793,794 " read “i, 793,794.” 

i. Ji30 19* „ “Gordon” rcac; “Cordon." 

10 } “ Arch, Anat, Physiolf read “ Virchoufs Archivf 

i. 388 2 “^(h7. Sci„ 172,” read Soil, Sci., 11.” 

i. 503 2 ,, “Halftbn " “Haeften." 

i. 5311 26 ,, “ fluoreneoxalate" reac? “ fluoreneglyoxylato.” 

i. 6 I 6 24 ,, “ Osindole " rea(^ “ Ozindole." 

i. 66'6 20 * ,, ‘‘Al. E. Foxjrneau” read “E. Fourneau." 

1.702 26 ,, “vitamin-^" read “vitamin-.^." 

\. 751 8 ,, “ twice " read “ half.” 

i. 796 16* ,, “ ethyl r-pinate " read “ ethyl r-pinonate." 

i. 914 8 ,, “F. R. Jones" read “F. R. Jones and W. B. Tisdale.” 

ii. 6 13 ,, “ iV^-eth}!" read “NEtg.” 

ii. 176 10 * ,, “Joseph" read “Josef." 

ii. 191 9 „ “boron" read “baron." 

ii. 224 12 * ,, ZeUach, anal. CAew." read Zeitsch. angew, Chem.’* 

ii. 285 14* „ “ Thompson " read “ Thomson." 

ii. 285 9* ,, “Thompson" read “Thomson.” 

il 344 13* „ “Kolfthof" read “Kolthoff." 

ii. 573 8 ,, “ Barborovsky" read “Baborovsk^." 

„ 4 ,, “ HanAk” read “HanAkova.” 

il. 621 21 * „ “ 108 " read “ 100 ." 

ii. 811> coL ii, entries under “Btiggli" should be under “ Euggli" on ii, 812. 



* From bottom. 
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PROCEEDINGS 

OF THBj 

CHEMICAL society. 


Ordinary Scientific Meeting, Thursday, December 2nd, 1920, at 
S p.m., Sir James J. Bobbie, B.Sc., F.R.S., President, in the 
I -(Jhair. 

The President referred to the loss sustained by the Society, 
through death, on November 19th, of Mr. John Ruffle, who was 
elected a Fellow on February 15th, 1872. 

Certificates were read for the first time in favour of: 

Harry iGeorge Belasco, B.Sc , 248, Thornton Avenue, Streatham, S.W.2. 
Kan Shal Kishone Bhargava, M.Sc., 274, Maxwell Road, Pollokshields, 
Glasgow. 

Harold Burton, B.Sc., 116, Harcourt Road, SheflSeld 

Jaroslav Dgdek, Ing. Chem. Dr., Trojanova 339, Prague II., Czechoslovakia, 
Thomas Francis, 102, Dunvegan Road, Eltham, S.E.9. 

Reginald George Franklin, 28, Parkhurst Road, Holloway, N.7. 

William Alfred Godby, 77, Blondel Street, Battersea, S.W.ll. 

John Edmund Guy Harris, B.A., B.Sc., 41, Victoria Road, Cambridge. 
Harold William Victor Player, 10, Upper Park Road, New Southgate, N.ll 
Gordon Henry Francis Polglaze, Beach House, Polkerris, Par Station, 
Cornwall. 

Joseph Thomas Price, M.B.E., 26, Clayfield Road, Scunthorpe, Lines. 

H. Rivington Pyne, A.M., Peajack, N.J., U.S.A. 

William Robson, B.Sc., Bast Cramlington, Cramlington, Northumberland. 
William Joseph Woodgate Bolt, 5, Honley Road, Catford, S.E.6. 

Shiniohi Sako, 36, Flanchford Road, Shepherd’s Bush, W.12. 

Uyril Sebastian Salmon, M.Sc., 112, Regent’s Park Road, N.W.I. 

Margaret Millen JeSs Sutherland, D.Sc., St. Margarets, Lenzie, Glasgow. 
Frederick William Turner, B.Sc.. 12, Parthenia Road, Walham iQreen, S.W.6 
Cyril Christian Wood, 94, Park Avenue South, Hornsey, N.8. 
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Messrs. 0. A. Le Beau and S. Judd Lewis were elected Scruta¬ 
tors, and a ballot for the election of Fellows was held. The follow¬ 
ing were subsequently declared elected as Fellows. 


James Rowland Acton. 

Wallace Wright Adamson, M.B., 
Ch.B. 

Robert William Adkin. 

Charles Theodore Allder. 

Sydney Back. 

Alexander Barclay. 

David Smeaton Bennet. 

Endre Berner. 

Shanti Swarupa Bhatnagar, M.Sc. 
Peter Joseph Brannigan, D.Sc. 
Samuel Bartol Bratley. 

Walter Theodore Karl Braunholtz, 
B.A. 

Dennis Brook Briggs, B.A. 

Ralph Frederick Bromley, B.Sc. 
Agnes Browne, B.Sc. 

William Buckley. 

Eunice Annie Bucknell. 

Ernest Victor Capper. 

David Cardwell, M.Sc. 

Margaret Carlton, B.Sc. 

Albert Edward Caunce, M.Sc. 
George Frederick Cawthorn, B.Sc. 
Arthur Will*am Chapman, B.Sc. 
Edward Chapman. 

Kshetra Pada Chattorjeo, M.Sc. 
Nitya Gopal Chatterii, M.Sc. 
Albert Clarke. 

Arthur Walter Cox. 

Mary Cunningham, M.Sc., D.Sc. 
Geoffrey Saunders Currey, 

Shankar Shridhar Deshapande, 
M.Sc. 

Charles Douglas-Golding, B.A. 
Royston Barry Drew, M.Sc. 
Frederick Montague Dyke, B.Sc. 
William Carl Eckersall. 

Ernest Harold Farmer, B.Sc. 

Louis Anderson Fenn, B.Sc. 

Ellen Field, M.Sc. 

John Henry Foulger. 

Percy Arthur Reginald Freeman. 
Austin William Frost. 

Benjamin Fullman, B.Sc. 
Krishnalal Tribhuvandas Gajjar, 
B.A., B.Sc. 

Praphulla Chandra Ghosh. 


Reginald Lindsay iGrant, B.Sc. 
Tech. 

Leonard Thomas Miller Gray. 
Gerald Green, B.Sc. 

Henry Frank Green, B.A. 

George Walton Greggs. 

Alfred Lewis Grey. 

Patrick Gill Griffith. 

Jenkyn Arthur Griffiths. 

Praphulla Chandra Guha, M.Sc. 
George Thomas Gurr. 

Ernest Guy, M.Sc. 

Robert Thomas Moline Haines. 
George Frederick Hall, B.Sc. 

Eric Adolphus Halm, M.A. 

Frances Mary Hamer, M.Sc. 
Robert Bruce Harley, B.Sc. 

John Macvie Hill. 

Martin John Hoare. 

Ronald Temple Holden. 

Edna Elizabeth Holmes. 

John Stanley isniay. 

Harry Millar Jacobs. 

Mary Johnson. 

Archibald Oiton Jones, M.A. 

Levi David Jones, B.Sc. 

Hilda Mary Jucfd, B.Sc. 

Amin Ibrahim ^lohammad Kahil. 
Robert Kingan. 

Jagadindranath Lahiri, M.Sc. 
Arthur Gameson Lane, B.Sc. 
Frederic Norman Lawler. 

May Sybil Leslie, D.Sc. 

Samuel Edward Lewis. 

Stuart Leslie Litchfield. 

Norman Veitch Lothian, B.Sc., 
M.B., Ch.B. 

Laurence Patrick McHatton. 
Kenneth Gerard Mackenzie, 

Ph.B., M.S. 

Phyllis Violet McKie, M.Sc. 

Ida Smedley MacLean, D.Sc. 

John Melven Macqueen, B.Sc. 
Robert Edwin Witton Maddison. 
William Marsh. 

Rupert Aubrey Maund, M.C. 
Frances Mary Gore Micklethwait, 
M.B.E. 
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Arthur George Milligan, B.Sc. 

Paul Michael Mooney, B.Sc. 

David Shand ‘Munro. 

David Nealy, B.Sc. 

Thomas Edward Newby, B.Sc. 

Lewis Charles Nickolls. 

Ow^en Owen. 

Charles Hardwicke Palmer. 

Joseph Patterson, B.A. 

Don Joseph Nicholas Perera, 

B.Sc. 

Krishna Parameswaran Pillai, 

B.A. 

Frederic William Pinkard, B.Sc. 
Walter James Powell. 

Thomas Alfred Quilliam, B.Sc. 
Ernest George Radley. 

Ralph Howard Raine. 

William Randerson. 

Edward Robert Redgrove. 

Nora Renouf. 

William Preston Riley 
Idris Cheer Roberts, B.Sc. 

Thomas Albert Roberts. 

Gilbert Wooding Robinson, M.A. - , 
Albert Parsons Sachs, M.A. 

Haridas Saha. 

George Barnes Salkeld. 

John Raymond Eden Sansom, 

B.Sc. 

Ramanlal Gokaldas Saraiva, 

B.A., B.Sc. 

William Hill Saunders. 

The following papers were read: 


Max Hans Schindler. 

Kumud Bihafi Sen, M.So. 

Adolphe Gladstone Millott 
Severn, M.D. 

Harry Sharpe, B.Sc. 

Ernest Alfred Wenhaston Shaw. 
Thomas Francis Toplis Silva. 

John Scowcroft Skelton. 

Robert Samuel Smith. 

Marion Crossland Soar, B.Sc. 
Frederick George Soper, B.Sc. 
Corbet Page Stewart, B.Sc. 
Gordon Murray Stockley. 

Ronald Sutcliffe, M.A. 

Millicent Taylor, D.Sc. 

Gartha Thompson, B.Sc. 

Walter Thompson, B.Sc. 

Frank Stanley ^Thurston, B.Sc. 
Marc Tiffeneati, D. ^s Sc. 

Leslie Herbert Trace. 

John William Ware. 

Herbert Ben Watson, B.Sc. 
Martha Annie Whiteley, O.B.E.,D.Sc 
Sibyl Taite Widdows, B.Sc. 
Evelyn Caryl Bootle Wilbraham, 
O.B.E., Ph.D. 

Sidney William Wilding. 

John Sanders Wilkes. 

Florence Mary Wood, B.Sc. 

Olive Workman, M.Sc, 

Edward Bernard Young. 

Sylvester Solomon Zilva, D.Sc., 
Ph.D. 


“ Varying valency of platinum with respect to mercaptanic 
radicles.” By Sir Prafulla C. Ray. 

‘'The influence of the solvent on the velocity of certain reactions. 
Part II. Temperature-coefficients. A test of the radiation 
hypothesis.” By H. E. Cox. 

" Hyenanchin and other constituents of Hyenanche glohosa,^^ By 
T. A. Henry. 

*'The methylation of cellulose. Part III. Homogeneity of pro¬ 
duct and limit of methylation.” By W. S. Denham. 
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Ordinary Scientific Meeting, held in the Lecture Hall of the 
Institution of Mechanical Engineers on Thursday, December 16th, 
1920, at 8 p.m.. Sir James J. Dobbie, M.A., D.Sc., F.R.S., 
President, in the Chair. 


The President referred to the loss sustained by the Society, 

through death, of: ' 

Elected. Died. 

Sir William de Wiveleslie Abney . Dec. 2nd, 1871. Dec. 2nd. 

Franklin Wise Howortb. Feb. 18th, 1903. Aug. 15th. 

Alexander Muirhead. Mar. 30th, 1870. Dec. 13th. 

Spencer Percival Umfreville Pickering Feb. 7th, 1878. Dec. 16th. 


Certificates were read for the first time in favour of: 

Eric Newmarch Allott, B.A., 20, Cromwell Hoad, Stretford, Manchester. 
Henry Reason Ambler, B.Sc., 45, Clifford Road, East Finchley, N.2 
Reginald Robert Bird, B.Sc., 217, Newport Road, Cardiff. 

Cecil Hariy Chester, 6, Halfpenny Lane, Featherstone, Pontefract. 

James Wilfred Cook, B.Sc., 6, Snowbury Road, Fulham, S W.6 
Harry Halls, 46, Jesmond Avenue, Toller Lane, Bradford 
John Harwood, M.Sc., 12, Cecil Street, Manchester. 

Stanley William Hayter, 27, Birchanger Road, S. Norwood, S.E.25. 

John Henry Hobbs, 2, Trevarno Terrace, Tovil, Maidstone. 

Reginald Huddart, B.Sc., 30, Blessington Road, Lewisham, S E.13. 

William Ogilvy Kermach, M.A., B.Sc., 16, Walton Well Road, Oxford. 
Thomas Lawson McEwan, B.Sc., Oakfields, Brampton Road, Bexleyheath. 
George Williams Maude, West View, London Road, Elworth, Sandbach. 
William Lambert Myers, B.A., 61, Prospect Avenue, Ossining, New York. 
Rokuro Nakaseko, Muromachi-Demizu, Kyoto, Japan. 

Henry Phillips, B.Sc., 72, Ferntower Road, Highbury, N.5. 

Richard Preston, B.Sc., 2, Islington, Liverpool. 

John Welsh Stewart, 6, Bank Street, Hillhead, Glasgow. 

Robert Cornthwaite Streatfeild, 49, Rotherhithe Street, S.E.16. 

Albert Taylor, B.Sc., 17, Cartwright Street, Hooley Hill, Manchester. 


Certificates have been authorised by the Council for presenta¬ 
tion to ballot under Bye-Law I (2) in favour of : 

Walter James Gy ton, P.O. Box 699, Bulawayo, S. Rhodesia. 

Herbert Vernon Hawley, 60, Yamashitacho, Japan. 

Stefan Minovici, 32, Bulevardul Carol, Bucuresti, Rumania. 


Sir Robert Robertson, K.B.E., F.R.S., then delivered his Lecture 
on Some Properties of Explosives.” A vote of thanks to the 
Lecturer, proposed by Prof. Donnan, seconded by Mr. Macnab, 
and supported by Sir Frederick Nathan, was carried with 
acclamation, and acknowledged by Sir Robert Robertson. 
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EMIL FISCHER MEMORIAL LECTURE. 

Until further notice, Reprints of the Emil Fischer Memorial 
Lecture, price One Shilling and Sixpence each post free, can be 
obtained from the Assistant Secretary, Chemical Society, 
Burlington House, Piccadilly, W. 1. 


ADDITIONS TO THE LIBRARY. 

I. Donations. 

Haar, Anne Wilhelm van der. Anleitung zum Nachweis, zur 
Trennung und Bestimmung der reinen und aus Glukosiden usw. 
erhaltenen Monosaccharide und Aldehydsauren. Berlin 1920. 
pp. xvi + 345. ill. (Eecd. 4/12/20.) From Dr. M. O. Forster. 

II. By Purchase. 

Blyth, Alexander Wynter, and Blyth, Meredith Wynter. 
Poisons: their effects and detection. 5th edition. London 1920. 
pp. xxxiv + 745. ill. 36s. net.. 14/12/20.) 

Carter, H. R. Flax and its products. London 1920. pp. 
viii + 311. ill. 10s. ^d. net. {Eecd. 16/11/20.) 

Classen, Alexander. Handbuch der analytischen Chemie. 
I. Qualitative Analyse. 7th edition. Stuttgart 1919. pp. xii + 
341. {Eecd. 26/11/20.) 

Clayton, William. Margarine. London 1920. pp. xii + 188. 
ill. 14s. net. {Eecd. 16/11/20.) 

Clement, Louis, and Rivi^:re, C. La cellulose et les ethers 
cellulosiques, leurs applications industrielles. Paris 1920. pp. 
iv+356. ill. 17s. 6^7. net. {Eecd. 9/12/20.) 

Clibbens, Douglas Arthur. The principles of the phase 
theory: heterogeneous equilibria between salts and their aqueous 
solutions. London 1920. pp. xx-j-384. ill. 25s. net. {Eecd. 
16/11/20.) 

Darling, Charles Robert. Pyrometry: a practical treatise 
on the measurement of high temperatures. London 1920. pp. 
xii + 224. ill. 8s. M. net. {Eecd. 16/11/20.) 

Dowson, J. Emerson, and Larter, Alfred Tabois. Producer 
gas. 4th edition. London 1920. pp. xviii + 361. ill. 21s. net. 
{Eecd. 14/12/20.) 

Edwards, Charles Alfred. The physico-chemical properties 
of steel. 2nd edition. London 1920. pp. xii-h282. ill. 21s. 
net. {Eecd. 19/11/20.) 
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Ewing^ Sib J. Alfbeb. Thermodynamics! for engineers. Cam¬ 
bridge 1920. pp. xiv4-384. ill. 30«. net. {Eecd. 16/11/20.) 

Fbitsch, J. The manufacture of chemical manures. 2pd 
English edition. Translated by Hebbebt Bibtwhistls Stocks. 
London 1920. pp. xii + 383. ill. 15s. net. {Eecd, 14/12/20.) 

Q-eobgibvics, Ceobg von, and Gbandmougin, EugIjne. A text¬ 
book of dye chemistry. (The chemistry of dyestuffs.) Translated 
from the 4th German edition (with additions) by FIredebick 
Alfbed Mason. London 1920. pp. xvi-f560. 30«. net. 

{Eecd, 14/12/20.) 

Gildemeisteb, Eduabd, and Hoffmann, Fribdbioh. The 
volatile oils. 2 nd edition. Vol. II. London 1916 (published 
1920). pp. XX+ 686 . ill. 32^. net. {Eecd, 19/11/20.) 

Habtmann, Konbad. Sicherheitseinrichtungen in chemischen 
Betrieben. (Chem. Tech, in Einzeldarstellungen.) Leipzig 1911. 
pp. viii + 312. ill. {Eecd, 6/11/20.) 

Hendebson, I. F., and Henderson, W. D. A dictionary of 
scientific terms ... in biology, botany, zoology, anatomy, 
cytology, embryology, physiology. Edinburgh 1920. pp. viii + 
354. {Eeference,) I 85 . net. 

Heriot, Thomas Hawkins Percy. The manufacture of sugar 
from the cane and beet. London 1920. pp. x + 426. ill. 24«. 
net. {Eecd, 16/11/20.) 

Herzfeld, j. The technical testing of yarns and textile fabrics. 
Translated by D. T. Nisbet. London 1920, pp. viii + 209. ill. 
175. %d. net. {Eecd, 14/12/20.) 

Holley, Clifford Dyer. Analysis of paint vehicles, japans 
and varnishes. New York 1920. pp. x + 204. ill. 139. 6 rf. net. 
{Eecd, 16/11/20.) 

Hoyt, Samuel L. Metallography. Part I. New York 1920. 
pp. x + 256. ill. I 85 . net. {Eecd, 19/11/20.) 

Hubbard, Ernst. The utilisation of wood-waste. 3rd English 
edition, translated from the 2nd German edition by Herbert 
Birtwhistle Stocks. London 1920. pp. xii+236. ill. IO 5 . M, 
net. {Eecd, 16/11/20.) 

Ibbotson, Fred. The chemical analysis of steel-works' materials. 
London 1920. pp. viii + 296. ill. 218. net. {Eecd, 16/11/20.) 

Jobbing, Edgar. Catalysis and its industrial applications. 
2 nd edition. London 1920. pp. viii + 144. Is, 6 d. net. {Eecd, 
19/11/20.) 

Marshall, Arthur. Dictionary of explosives. London 1920. 
pp. xiv+160. {Eeference,) 158. net. # 

Matthews, J. Merritt. Application of dyestuffs to textiles, 
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paper, leather and other materials. New York 1920. pp. xvi-^ 
768. ill, 578. 6d. net. (Eecd. 14/12/20.) 

Ministry op Munitions, Department of Explosives Supply- 
Preliminary studies for H.M. Factory Gretna, and Study for an 
installation of phosgene manufacture. L#ondon [1920]. pp. xvi + 
145. ill. 15^. net. (Eecd. 6112120.) 

Naske, Carl. Zerkleinerungsvorrichtungen und Mahlanlagen. 
(Chem. Tech, in Einzeldarstellungen.) 2nd edition. Leipzig 1918, 
pp. x + 278. ill. (Becd. 6/11/20.) 

Roscoe, The Right Hon. Sir Henry Enfield, and Schor- 
LEMMER, Carl. A treatise on chemistry. Vol. I. The non- 
metallio elements. 5th edition, revised by John Cannbll Cain. 
London 1920. pp. xvi-f968. ill. (Eeference.) 30«. net. 

SiNDALL, Robert Walter. Paper technology,*^, an elementary 
manual on the manufacture, physical qualities and chemical con¬ 
stituents of paper and of paper-making fibres. 3rd edition. 
London 1920. pp. xvi + 338. ill. 21«. net. {Reed. 16/11/20.) 

Sloane, Thomas O’Conor. Liquid air and the liquefaction of 
gases; 3rd edition. London 1920. pp. 394. ill. 21s. net. 
{Reed. 16/11/20.) 

Stein, Milton F. Water purification plants and their oper¬ 
ation. 2nd edition. New York 1919. pp. x-i-270. ill. 
16«. 6d. net. {Reed. 19/11/20.) 

Vogel, J. H., and others. Das Acetylen; seine Eigenschaften, 
seine Herstellung und Verwendung. (Chem. Tech, in Einzel¬ 
darstellungen.) Leipzig 1911. pp. viii + 294. ill. {Reed. 
6 / 11 / 20 .) 

Wallis-Tayler, a. J. Refrigeration, cold storage, and ice- 
making . . . with which is incorporated '^Refrigerating and ice¬ 
making machinery ” (4th edition). 6th edition. London 1920. 
pp. xxiv-i-652. ill. lbs. net. {Reed. 16/11/20.) 

Whitby, George Stafford. Plantation rubber and the test¬ 
ing of rubber. London 1920. pp. xvi + 560. ill, 28«. net. 
{Reed. 16/11/20.) 

III. PamphlctB. 

Burgess, George Kimball. Temperature measurements in 
steel furnaces. New York 1919. pp. 8. 

- Science and the after-war period, (From the Sci. 

Uinnthly, Feb. 1919.) 

.- Governmental research. (From the Sci. Monthly^ Oct. 

1920.) 

Conjoint Board of Scientific Societies, Metric Committee. 
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Report on compulsory adoption of the metric system in the United 
Kingdom. London [1920]. pp. 70. 

Imperial Mineral Resources Bureau. The Mineral Industry 
of the British Empire and Foreign Countries. War Period. 
Arsenic. (1913—1919.) London 1920. pp. 19. 

-Borates. (1913—1919.) London 1920. pp. 24. 

-Chrome ore and chromium. (1913—1919.) London 

1920. pp. 29. 

-Felspar. (1913—1919.) London 1920. pp. 16. 

-Fuller’s earth. (1913—1919.) London 1920. pp. 15. 

-Magnesite. (1913—1919.) London 1920. pp. 42. 

-Monazite. (1913—1919.) London 1920. pp. 15. 

-Nitrates. (1913—1919.) London 1920. pp. 28. 

Ministry of Agriculture and Fisheries. Damage to 
fisheries by pollution. London 1920. pp. 6. 

Scientific and Indusirial Research, Department of. Bulletin 
No. 1. Memorandum on the preservation of timber in coal mines. 
By Percy Groom. 

-Bulletin No. 2. Memorandum on cutting lubricants and 

cooling liquids, and on skin diseases produced by lubricants. 
London lols. pp. 8. 

- Advisory Council. Report of the Lubricants and Lubri¬ 
cation Inquiry Committee. London 1920. pp. 126. ill. 

- Food Investigation Board. Special Report No. 1. On the 

design of railway wagons for the carriage of perishable foods. 
London 1919 pp. 8. 

-Special Report No. 2. The literature of refrigeration. 

London 1919. pp. 8. 

-Special Report No. 4. Interim report on methods 

of freezing fish, with special reference to the handling of large 
-quantities in gluts. London 1920. pp. ii + 50. ill. 

-Fuel Research Board. Report for the years 1918, 1919, etc. 

London 1920 + . ill- 

-Fuel for motor transport: an interim memorandum. 

London 1920. pp. 10 

-Special Report No. 2. The peat resources of Ireland. 

A lecture given before the Royal Dublin Society, 5th March, 1919, 
by Pierce F. Purcell. London 1920. pp. 25. ill. 

-Special Report No. 3. The coal fire. A research by 

Margaret White Fishenden for the Manchester Corj. oration 
Pollution Advisory Board. London 1920. pp. 112. ill 
West, Clarence Jay. Reading list on molasses. Cambridge* 
Mass. 1920. pp. 52. 



peoceeiPng^ 

OF THB 

CHEMICAL SOCIStt. 

Ordinary Scientific Meeting, Thursday, January 20th, 1921, at 
8 p.m.. Sib James J. Bobbie, B.Sc., F.R.S., President, in the 
Chair. 

The President referred to the loss sustained by the Society, 
through death, of the following Fellows: 

Elected. Died. 

Harding Bickford . Dec. 6th, 1901. — 

Sir Lazarus Fletcher. Dec. ,‘lrd, 1885. Jan. 6th, 1921. 

William Shepperson . May 2nd, 1901. Dec. 14th, 1920. 

Charles Simmonds. June 15th, 1899. Jan. 15th, 1921« 

Samuel Archibald Vasey . Mar. 1st, 1883. Jan. 7th, 1921, 

E. H. Farmer, W. Singletoif,'E. Newbery, W. J. Powell, L. C. 
Nickolls, E. B. Young, H. Williams, A. I. M. Kahil, J. G. Beam, 
P. C. L. Thorne, W. Randerson, A. G. Rendall, J. M. Macqueen, 
G. T. Gurr, I. S. Maclean, S. T. Widdows, M. A. Whiteley, 
N. Renouf, E. A. Bucknell, and O. Workman were formally 
admitted Fellows of the Chemical Society. 

Certificates were read for the first time in favour of: 

Charles Frederick Allpress, B.Sc., 6, Drayton Road, Kings Heath, 
Birmingham. 

Frederick Blevins, 14, Talwin Street, Bromley, B.3. 

Benjamin Talbott Brooks, B.A., Fh.D., 25, West 43rd Street, New York 
aty, U.S.A. 

Henry Burgess, B.Sc., 41, Second Avenue, Selly Park, Birmingham. 

Eileen Mary Chatt, B.Sc., 95, South Hill Park, Hampsteeid, N.W.3. 

Percival Walter Clutterbuck, 173, Park Lane, Leeds. 

Albert Edward Cox, 9, Lombolle Bocbd, Hampstead, N.W.3. 

Arthur Henry Ford'Moore, 167a, Kensington High Street, W.8. 

Gilbert Haydon, 2, Holland Road, Hornsey, N.8. 

Wilfred John Hickinbottom, B.Sc., 46, Frederick Road, Stechford, 
Birmingham. 

Thomas Harold Hooper, B.Sc., 13, Brooklands Terrace, Swansea. 

David Graham Hopkins, B.Sc., 43, Rhondda Street, Swansea. 

'Cedric William Jacob, 2, B^h Lawn, Waterloo, Liverpool. 

Charles Philip Jones, 59, Voelas Street, Princes Park, Liverpool. 

Harold Lamb, 49, Dodworth Road, Barnsley. 

Grace Cumming Leitch, M.A., Ph.D., B.Sc., Bonnygate, Cupar. 

Alfred ElUs Levey, Hciion Cottage, Market Place, Hornsea, Hull. 

Robert Rankine Lynn, 8, Windsor Quadrant, Kelvinside, Glasgow. 
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Quentin Brcuibury McKenzie, 10, Canning Street, Launceston, Tasm^ia. 
Ra4>^ Frederick John McKeon, 11, Spurstowe Boad, Hackney, £.8. 

Admed Hussein Mamish, Court of Appeal, Cairo. 

Walter Mason Miles, 176, Dyke's HaU Road, Hillsborough, Sheffield. 

Allan Ernest Mitchell, B.Sc., 26, Gower Street, W.C.l. 

Edwin William Cecil Moir, 10, Marlborough Road, Lewisham, S.E.13. 

Olive May Panderson, 36, Dryden Street, Holderness Road, Hull. 

Wilfred Pohl, B.Sc., Woodville, Hockley, Essex. 

William ClilEord Quick, 13, Brighton Road, Weston-super-Mcue. 

Harold Roberts, 68, Smedley Road, Cheetham, Manchester. 

Ernest Whitworth Rowley, 17a, Pierremont Crescent, Darlington. 

Leonard Seal, Bank Chambers, 1, Town Hall Square, Bradford. 

Nagendra Nath Sen, M.Sc., 37, Anthony Bagan Lane, Calcutta. 

Lionel George Alwyne Sims, 113, Blackpool Street, Burton-on-Trent. 
Willicun Alfred Squance Hill, Shebbear, Highampton, Devon. 

Marjory Stephenson, Romsey House, Cambridge. 

Thomas Weston Johns Taylor, B.A., Brasenose College, Oxford. 

Edward Henry Thierry, B.Sc., 27, Madeley Road, Ealing, W.5. 

John Frederick Wilkinson, B.Sc., Holmwood, Davenport Park, Stockport. 

The following papers were read: 

“The formation of derivatives of tetrahydronaphthalene from 
7-phenyl fatty acids/' By G. A. R. Kon and A. Stevenson. 
“ Quantitative reduction by hydriodic acid of halogenated malonyl 
derivatives. Part T. The amides and «-di-alkyl- and -aryl-sub¬ 
stituted amides of mono- and di-bromomalonic acid." By 
J. V. Backes, R. W. West, and M. A. Whitelev. 
“Dihydroxynaphthaldehydes." By G. T. Morgan and D. C. 
ViNING. 

“ Researches on residual affinity and co-ordination. Part III. 
Reactions of selenium and tellurium acetylacetones." By 
G. T. Morgan and H. D. K. Drew. 

“ o-Chlorodinitrotoluenes. Part II." By G. T. Morgan. 

“ The constitution of catechin. Part III. Synthesis of 
acacatechin." By M. Nibrbnstein. 

“Chlorine overvdtages." By E. Newbery. 

“The influence of mercury, sulphur, arsenic, and zinc on the 
catalytic activity of platinum." By E. B. Maxted. 

“The conditions underlying the formation of unsaturated and* of 
cyclic compounds from halogenated open-chain derivatives. 
Part I. Products derived from a-halogenated glutaric acids." 
By C. K. Ingold. 


INFORMAL MEETING. 

There will be an Informal Meeting on February 3rd, 1921, 
following the formal business of the Ordinary Scientific Meeting, at 
$ p.m., and an exhibit of Glass Apparatus will be arranged. 
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ADDITIONS TO THE LIBRARY. 

I. Bonatiom, 

Babrowcliff, Mabicaduke^ and Carr, FRANOts Howard. Ot * 
ganic medicinal chemicals: (synthetic and natural). London 192L 
pp. xiv + d31. ill. 15«. net. (Eecd. 22/12/20.) 

From the Authors^ 

Ensoll^ Robert. The technical chemists’ pocket-book, containing 
a collection of notes, tables, and data useful to technical chemists, 
metallurgists, and chemical engineers. London 1921. pp. viii +196. 
ill. (Reference*) Sa. 6d, net. 

From the Publishers: Messrs. E. and F. N. Spon, Ltd. 

Fowle, Frederick Eugene. Smithsonian physical tables. 7th 
edition. Washington 1920. pp. xlvi + 450. (B^erence,) 

From the Smitlisonian Institution. 

Imperial Institute. Indian Trade Enquiry. Reports on hides 
and skins. London 1920. pp. x+123. 6«. net. (5ecd. 29/12/20.) 

-Reports on oil-seeds. London 1920. pp. x+149. 6«. 

net. (Reed, 29/12/20.) 

-Reports on rice. 4i,«ondon 1920. pp. x-i-164. 6«. net. 

(Reed, 29/12/20.) From the Director. 

Lumb, A. D. The platinum metals. (Imperial Institute Mono* 
graph on Mineral Resources.) London 1920. pp. x + 63. Bs, 6d, 
net. (Reed, 29112120,) From the Director. 

Ronalds ON, J. H. Coal. (Imperial Institute Monograph on 
Mineral Resources.) London 1920. pp. x+166. ill. 6s.net. (Reed, 
29/12/20.) From the Director. 

Sadtler, Samuel Schmuckeb. Chemistry of familiar things. 3rd 
edition. Philadelphia [1920]. pp. xiv-f322. ill. 10«. 6^7. net. 
(Reed, 21/12/20.) 

From the Publishers: Messrs. J. B. Lippincott Co. 

Washington, Henry Stephens. Chemical analyses of igneous 
rocks published from 1884 to 1913, inclusive, with a critical discus¬ 
sion of the character and use of analyses. (U,S, Geological Survey, 
Professional Paper 99.) Washington 1917. pp. 1201. (Reference,) 

From the Department. 


II. By Purchase, 

Bertrand, Gabriel, and Thomas, Pierre. Practical biological 
chemistry. Translated by Hector A. Colwell. London 1920. 
pp. xxxii-f348. ill. 10«. 6<7. net. (Reed, 16/12/20.) 

Jones, Walter. Nucleic acids, their chemical properties and 
physiological conduct. 2nd edition. London 1920. pp. viii -f 150. 
ds, net. (Reed. 16/12/20.) 
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Molinabi, Ettobe Treatise on general and industrial organic 
chemistry. Part i. [2nd edition.] Translated from the 3rd Italian 
edition by Thomas Henby Pope. London 1921. pp. xvi + 456. ill. 
30«. net. {Reed, 16/12/20.) 


III. Pamphlets, 

Bowles, Oliveb. Blasting granite with compressed air. {U,8, 
Bureau of Mines, Reports of Investigations,) 1920. pp. 3. 

Bowles, Oliveb, and Cbawshaw, J. E. A fatal blasting acci¬ 
dent. {U,S, Bureau of Mines, Reports of Investigations,) 1920. 
pp. 3. 

Clabk, Fbedebick C. Paper testing methods: microscopical, 
chemical, and physical processes described, with an account of the 
apparatus employed. New York 1920. pp. 24. ill. 

Collom, R. E. Notes on spontaneous explosions in oil and gas 
veils . , . North Texas. {U,S, Bureau of Mines, Reports of Investi- 
gations,) 1920. pp. 8. 

Fbedebick, Robebt C. The conversion of air into a lethal mix¬ 
ture of gases by storage of tobacco and other vegetable substances. 
(From the J, Hygiene^ 1920, 19.) 

Habbington, I)., and Dyeb, B. W. Dangers from explosives 
fumes in metal mining. {U,S. Bureau of Mines, Reports of Inves-^ 
tigations,) 1920. pp. 3. 

Howell, Spenceb P. The menace of opening kegs of black blast¬ 
ing powder with wooden tools. (17.5. Bureau of Mines, Reports of 
Investigations,) 1920. pp. 3. 

Howell, Spenceb P., and Colbubn, C. Lobimeb. Misfires in 
metal mining. (27.5. Bureau of Mines, Reports of Investigations,) 
1920. pp. 3. 

Logie, W. J. On the synthesis of tryptophane by certain bac¬ 
teria and on the nature of indole formation. (From the J. Path, 
Bact,, 1920, 23.) 

Munboe, Chables Edwabd, and Howell, Spenceb P. Modified 
TNT as a blasting explosive. (27.5. Bureau of Mines. Reports of 
Investigations,) 1920. pp. 4. 

-Products of detonation of TNT. (From the Proc, 

Amer, Phil, Soc,, 1920, 69.) 

-TNT as a blasting explosive. (27.5. Dept, Agric,^ Cir¬ 
cular 94.) 1920. pp. 24, ill. 
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CERTIFICATES OF CANDIDATES FOR ELECTION AT 
THE BALLOT TO BE HELD AT THE ORDINARY 
SCIENTIFIC MEETING ON THURSDAY, FEBRUARY 
17, 1921. 


Allott, Eric Nbwmarch, B.A., 20, Cromwell Road, Stretford, Man¬ 
chester. Demonstrator in organic chemistry, Oxford University. Have taken 
the final honour School of Natural Science, in the subject of chemistry, at 
Oxford, and am at present engaged in research work, {^igned by) H. Hartley, 
N. V. Sidgwick, E. Hope, A. F. Titley, W. H. Perkin, 

Allpress, Charles Frederick, 6, Drayton Road, King’s Heath, Birming¬ 
ham. Lecturer in chemistry, Armstrong College, Newcastle-on-Tyne. B.Sc. 
(Birmingham); A.I.C.; chemist at H.M.F. Site “B,” Oldbury, 1915-17; joint 
author, with Dr. Challenger, “Organo-derivatives of Bismuth,” Part II, 
T*, 1915, 107, 16; a further year’s research work carried out in conjunction 
with Dr. Challenger at Birminghi^):^ University, session 1919-1920. (Signed 
by) P. Phillips Bedson, W. N. Haworth, J. A. femythe, Frederick 
Challenger. 

Ambler, Henry Reason, 45, Clifford Road, East Finchley, N.2. Research 
in physical chemistry at University College, London. London, 1st class 
B.Sc. Honours (Chemistry), 1920; occupied in research on soiubility of salts. 
My reason in seeking admission is to remain in touch with theoretical 
chemistry, my course of lectures being now completed. (Signed by) F. G. 
Donnan, J. N. Collie, D. Ridge, A. W. R. Joachim. 

Belasco, Harry George, 48, Thornton Avenue, Streatham Hill. Research 
student in training. Degree, B.Sc. (London); one year’s experience in steel 
analysis at Government Laboratory (St. Clement’s Inn); tvro years’ experience 
as a junior lecturer at Battersea Polytechnic. (Signed by) Robert H. Pickard, 
Joseph Kenyon, J. L. White. 

Bhargava, Katj Shal Kishore, M.Sc., 274, Maxwell Road, Pollokshields, 
Glasgow. Student in sugar manufacture at the Royal Technical College; 
M.Sc. in chemistry; stood first in the M.Sc. examination; wrote a paper on 
the “Possibilities of Mineral Developments in Rajputana” (India); served 
as honorary assistant professor of chemistry in Maharaja’s College, Jaipur 
(India), for one year. (Signed by) Thomas Gray, Robt. S. Glennie, James 
McCutcheon. 

Bird, Reginald Robert, 217, Newport Road. Cardiff. Industrial chemist. 
Graduated as B.Sc. in University of Bristol, 1920, haVing been student there 
from 1912-1914 and 1919-1920, serving the intermediate five years in H.M. 
Forces. Elected as A.I.C., November, 1920; now employed as chemist at tar 
distillery. (Signed by) John C. Mann, Claude M. Thompson, H. E. Cox. 

Blevins, Frederick, 14, Talwin Street, Bromley-by-Bow, E.3. Works 
manager, starch works. Engaged in the manufacture of heavy chemicals for 
over twenty years with Messrs. Brunner, Mond & Co., Ltd.,, as works 
chemist. (Signed by) Thornton C. Lamb, S. Glasstone, H. T. S. Britton. 
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Bbooks, Benjamin Talbott, 26, Wwi 43rd Street. New York City, N.Y. 
Gkemical engineer, Mathieson Alkali Works. Inc., New York, U.S.A. B.A., 
Ohio State University, 1906; Ph.D., University of Gottingen, 1912; assistant 
chemist, U.S. Bureau of Standards, 1907; research chemist, Philippine 
Bureau of Science, 1908, 1909, 1910; graduate student. University of Got¬ 
tingen, 1911-1912; Professor of Industrial Chemistry, University of Pitts¬ 
burgh, 1913-1917; industrial work. New York City, 1917 to date; published 
research papers, petroleum and essential oils. {Signed by) Thos. B. Duggan, 
William S. Myers, Chas. Baskerville. 

Bitbgsss, Henry, 41, Second Avenue, Selly Park, Birmingham. Besearch 
student. First division B.Sc. (Birmingham), June, 1919, with a University 
scholarship; June, 1920, first class B.Sc. Honours degree and Priestley 
Scholarship awarded. I am working under an industrial research grant. 
(Signed by) G. T. Morgan, S. B. Carter, H. D. K. Drew, John D. Smith, 
H. Gordon Beeves. 

BtfRTON, Harold, 116, Harcourt Boad, Sheffield. Research assistant under 
Dr. Kenner at the University, Sheffield. Bachelor of Science (Honours 
chemistry, 1st class), Sheffield. I wish to obtain the publications so as to 
keep in touch with recent chemical work. (Signed by) W. P. Wynne, J. 
Kenner, F. G. Tryhorn, Thos. B. Slnith, Ernest Witham, W. E. S. Turner. 

Carrick, Joseph Michael, 32, Ulverton Boad, Dalkey, Co. Dublin, Ireland. 
Pharmaceutical chemist. Licentiate and Member of the Pharmaceutical 
Society of Ireland. (Signed by) Wm. Boulton Conyngham, T. Slater Price, 
G. I. Higson, William Caldwell, Wadter Thorpe E, B. Fairweather, 

Chatt, Eileen Mary, 95, South Hill Park, Hampstead, N.W.3. Temporary 
chemical assistant in the Government laboratory. B.Sc., Hons. Chem., London; 

A. I.C.; five years' experience in analytical work. I wish to join the Chemical 
Society in order to keep in touch with the developments of chemical science. 
(Signed by) James Connah, Geo. Stubbs, J. J. Fox, J. B. Nicholls. 

Chester, Cecil Harry, 6, Halfpenny Lane, Featherstone, Yorkshire. 
Chemist. Studied in chemistry, Wakefield Academy, Grammar School, and 
Leeds University; served articles to H. Townsend. M.Inst.C.E., of Wake¬ 
field ; later became chief chemist and technical assistant to the Wakefield Gas 
Light Company, with charge of residual plant, etc. Appointed chemist to 
Bale & Hardy, Ltd., nine months ago, and through chemical investigation 
have been able to solve many troubles. (Signed, by) B. Lessing, J. Harger 
Pye, J. W. Napier. 

Clarke, Thomas, **Anzac,’* 36, Lansdowne Road, Tottenham, N.17. 
Chemical engineer with Lennox Foundry Co., Ltd., London. Intermediate 

B. Sc. London, engineering and chemistry; studying chemistry in Lennox 
Research Laboratory. (Signed by) Robert N. Lennox, William T. Burgess, 
W. Farrant. 

Clews, Francis Herbert, 26, Elm Street, Burslem, Stoke-on-Trent. 
Assistant lecturer. M.Sc., Birmingham. Joint author with Mr. Wardlaw 
and Mr. Carter of tWo papers on the ‘'Oxidising Properties of Sulphur 
Dioxide,** published in the Trane, ohem. Soe., Oct., 1920. (Signed by) 
G. T. Morgan, S. B. Carter, Wm. Wardlaw, A. E. Goddard, H. V. 
Thompson. 

CLTrTTBBBUCK, Pergival Waltbr, 173, Park Lane, Leeds. Student of 
chemistry. Entered the Leeds University in October, 1914, for the Honours 
degree course in chemistry; volunteered for the gaa and trench mortar 
section in January, 1916; went to the B.E. experimental station at Porton 
as chemist in June, 1916, and remained until January, 1919; since then have 
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continued the honours course at Leeds and carrying out research with Prof. 
Cohen. {Signed by) Arthur Smithells, J. B. Cohen, H.‘ M. Dawson, W. 
Lowson, P. K, Dutt. 

Cook, James Wilfbed, 6, Snowbury Boad, Fulhafn, S.W.6. Chemist. 
B.Sc. (London); demonstrator of organic chemistry at the Sir John Cass 
Technical Institute. {Signed by) E. de Barry Barnett, P. C. L. Thorne, 
Henry J. S. Sand. 

Cox, Albert Edward, 9, Lambolle Boad, Belsize Park, Hampstead, N.W.3. 
Analytical chemist. Student of Institute of Chemistry; five years assistant 
to Dr. Muter, 325, Kennington Boad, London, S.E.; three years works 
chemist, Cotton Powder Co., Ltd., Faversham, Kent; one year analyst and 
bacteriologist to Express Dairy Co., London, W.C. {Signed by) Arthur S. 
Carlos, J. I. M. Jones, B. Macinnes. 

DaIiRymplb, George Andrew, 16, Ampthill Boad,*Liverpool. Chemist. 
Head of the laboratory department of Evans, Sons, Leecher, and Webb, Ltd., 
Liverpool, for fifteen years; in charge of the manufactiire of a large number 
of chemicals and pharmaceutical preparations. {Sij^ned by) W. Bamsay 
Sibbald, Thomas J. Boberts, Arthur A. Dallman, George Tate, H. C. 
Reynard. 

Dbdbk, Jaroslav, Ino.-Chem., Prague II, Trojanova 339, Czechoslovakia. 
Assistant at the Research Institute for Sugar Industry, Prague. Chemical 
Engineer; D.Chem. (Prague); published in the Beports of the Academy of 
Science (Prague), and in the Cukmmarnicke* li$ty (Sugar Journal), Prague; 
half year at A.G.F.A. (Berlin); one year priv.-assistant at the University, 
Prague. (Signed by) H» J. Backer, Jaroslav Heyrovsk;^, T. Martin Lowry. 

Dotwihty, Joseph Neatby, 33, Clarkehouse Boad, Sheffield. Student 
(University of Sheffield). B.Sc. (Sheffield) in chemistry and physics; pre¬ 
paring for M.Sc. with a view to becoming research diemist in works. I 
wish to become a Fellow in order to get the Society's journals and other 
publications, and to make use of the Society’s library. {Signed by) W. P. 
W3mne, J. Kenner, John Evans, F. G. Tryhorn, Thos. B. Smith, H. E. Cox. 

Ford-Moore, Arthur Henry, 157a, Kensington High Street, W.8. Indus¬ 
trial chemist (dye works)*. Entrance scholar (Natural Science), Trinity Col¬ 
lege, Cambridge (1915); at present working for Part II. Natural Science 
(Chemistry) Tripos. (Signed by) A. J. Berry, Hamilton McCombie, F. H. 
Lowe. 

Francis, Thomas, 102, Dunvegan Boad, Eltham, S.E.9. Science master, 
Bostall Lane L.C.C. School, Abbey Wood, S.E.2. Beeponsible master at 
Elizabeth Street General Evening Institute, North Woolwich, E.IO. Four¬ 
teen years science master at Bostall Lane L.C.C. School; sometime lecturer 
in science at Erith Technical Inst.; three years science student at Bloom¬ 
field Boad Science School; four years responsible master, Elizabeth Street 
Evening Institute. (Signed by) Alex. F. Hogg, Charles Oliver Barber, 
Fred. C. Smith. 

Franklin, Reginald George, 28, Parkhurst Boad, Holloway, N.7 Student. 
Three and a-half years’ training in laboratory of engineering works; (now) 
second year student (Hons. Chemistry) at King’s College, W.C. [Signed 
by) Samuel Smiles, A. J. Allmand, H. T. S. Britton, S. Glasstone. 

Godby, Wiluam Alfred, 77, Blondel Street, Battersea, S.W.ll. Laboratory 
assistant to Chief Inspector of Foods, Ministry of Health, Whitehall. 
Attended Battersea Polytechnic for four years as lecturer assistant to Dr. 
J. L. White, D.Sc., etc., and Mr. J. Wilson, M.Sc., F.I.C., etc- Having 
passed chemical examination at the same institute in first and second year 
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inorganic chem., pract. and theory, and first and second year organic, pract. 
and theory; now acting as assistant to Dr. Monier-Williams, M.A., Ph.D., 
F.I.C., etc., with a view to becoming fully qualified in food analysis, so as to 
be able to take up a position at some future date as a food analyst. (Signed 
by) G. W. Monier-Williams, J. Wilson, J. L. White. 

Halls, Habby, 46, Jesmond Avenue, Toller Lane, Bradford. School¬ 
master (Hanson Boys’ Secondary School, Bradford).* Inter. B.Sc. (London); 
first class in chemistry; advanced certificates in theoretical and practical 
chemistry in Board of Education examinations; seven years’ teaching ex¬ 
perience ; taught Upper, Middle, and Lower Form Chemistry in large 
secondary school; prepared schemes of work for teaching the above; 
eight years’ laboratory experience at Bradford Technical College and King’s 
College, London, W. (Signed by) Barker North, Eobt. D. Abell, T. W. 
Price. 

Habbis, John Edmund Guy, Bitterne House, 41, Victoria Road, Cam¬ 
bridge. Eesearch chemist and bacteriologist. Eesearch assistant to Sir 
Wm. J. Pope, K.B.E., University of Cambridge. B.A. (Cantab), research, 
1920; B.Sc. Honours (London), 1911; A.I.C.; research chemist and bac¬ 
teriologist to Messrs. Strange & Graham, Ltd., London, 1912-1914; research 
on pathogenic anaerobic bacteria with BE.F., 1915-1918. Author of “Con¬ 
tributions to the Biochemistry of Pathogenic Anaerobes,” No. VIII., Jcnirn, 
Path, and Bact.^ Vol. XXIII. In conjunction with C. G. L. Wolf, B.A., 
M.D., author of “Contributions to the Biochemistry of Pathogenic Anaerobes,” 
Nos. I., III., and IV., Jovm. Path, and Pact , and Bwchem. Journ. 
(Signed by) W. J. Pope, R. H. Vernon, J. Outram Cutter, F. W. Dootson, 
F. G. Mann. 

Habwood, John, 12, Cecil Street, Manchester, S.W. Assistant lecturer 
in chemistry, University, Manchester. B.Sc. (Hons. Chem.), Manchester; 
M.Sc., Manchester. (Signed by) H. B Dixon, Arthur Lapworth, F. P. Burt, 
J. E. Myers, Colin Campbell. 

Haydon, Gilbebt, 2, Holland Road, Hornsey, N.8. Chemist and metal¬ 
lurgist. In charge of the analytical and research laboratory of S. H. Johnson 
& Co., Ltd., Stratford, E. (chemical engineers). Member Inst. Metals, and 
Associate of Inst. Aeronautical Engineers; student member Inst. Mining and 
Metallurgy. (Signed by) F. H. Lowe, J. C. Crocker, J. B. Coleman. 

Haynes, Habvey Mabshall, “Brynygwenyn,” Ross Road, Abergavenny. 
Science master. Teacher of chemistry, Boys’ High School, Oxford. I desire 
to keep in touch with the progress made in chemistry, and to receive the 
reports on recent researches in chemical science. (Signed by) T. Martin 
Lowry, P. C. Austin, D. L. Chapman, Edward Eojie^ B, Lambert. 

Hayteb, Stanley William, 27, Birchanger Road, S. Norwood, S.E.25 
Student, King’s College. Employed Mond Nickel Co., York Street, West¬ 
minster. Studying for Hons. Chemistry, and wish to use library and obtain 
J.C.S. (Signed by) Samuel Smiles, Arthur Fairbourne, A. J. Allmand. 

Heckeb, William Rundle, “Woodlands,” Station Road, New Barnet, 
Herts. .Second year’s student in chemistry (Honours), University of London, 
King’s College. (Signed by) Samuel Smiles, A. J. Allmand, H. W. Cremer, 
H. T. S. Britton, H. Toms. 

Hickinbottom, Wilfbed John, 46, Frederick Road, Stechford, Birming¬ 
ham. Student of chemistry. B.Sc. (Birmingham)*; A.I.C. Publications: 
Reilly and Hickinbottom, Trans. Chem. Soc., 1917, 111, 1026; 1918, 113, 99, 
974, 986; 1919, 115, 176; 1920, 117. 103. Sex. Prac. Roy. Dvb. Soc., 1919, 
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15, 513; 1920, 16, 120, 131. Keiily, Hickinbottom, Henly, and Thayaen, 
Biochem, Journ.^ 1920, 14, 229. (Signed hy) G T. Morgan, S. R. Carter, 
0. E. Wood, Wm. Wardlaw, Job. Reilly. 

Hobbs, John Hen&t, 2, Trevamo Terrace, Tovil, Maidstone, Kent. 
Student. Reading for B.Sc. Hons. Chemistry at University College, London, 
and am desirous of keeping in touch with modern developments in chemistry. 
(Signed by) Henry Terrey, W. E. Gamer, 0. L. Brady, D. Ridge, A. W. R. 
Joachim. 

Hoopeb, Thomas Hahold, 13, Brooklands Terrace, Swansea. Student. 
B.Sc. (London). (Signed by) J. E. Coates, Leonard E. Hinkel, Ernest E. 
Ayling. 

Hopkins, David Graham, 43, Rhondda Street, Swansea. University lec¬ 
turer, University College, Swansea. B.Sc. (London); A.R.C.S. (Lond.); 
A.I.C. 1916-1919, chemist, Messrs. Nobel’s Explosive Co., Ltd.; 1919- 
1920, lecturer in chemistry at Swansea Technical College. (Signed hy) 
Leonard E. Hinkel, Ernest E. Ayling, J. E. Coates. 

Httddart, Reginald, 30, Blessington Road, Lee, S.E.|3. Research student, 
University College, W.C.l. B.Sc. Hons, (chemistry 2nd class), 1920; student 
demonstrator in physical chemistry. University College, W.C.l. (Signed by) 
J. N. Collie, 0. L. Brady, Irvine Masson. 

Jacob, Cedric William, Capt., late The King’s Regt., 2, Beach Lawn, 
Waterloo, Lancs. Biscuit manufacturer; managing director, W. and R. 
Jacob and Co., Ltd., Aintree, Liverpool. Studied chemistry, Clifton College, 
Bristol ; Universite de Neuchitel, ^^itzerland (organic chemistry); and at 
University of Gottingen, Germany (organic chemistry and physics); in 
charge of laboratories at above works during period of post-war recon¬ 
struction and prior to release of our research chemist. (Signed by) A. G. 
Francis, F. S. Thurston, J. R. Nicholls, /. /. Fox, 

Jones, Charles Philip, 69, Voelas Street, Princes Park, Liverpool. 
Student of me,dicine at the University of Liverpool, and consultant to Abol, 
Ltd. Chemist in the Explosives Department, Ministry of Munitions; also 
chemist in Chemical Inspection Department, Ministry of Munitions; con¬ 
sulting chemist to Messrs. Abol, Ltd., Paddock Wood, Kent; also some 
research work in nicotine extraction. Reason for entering : Have decided 
on a medical career, but wish to keep in touch with chemical news and 
developments. (Signed by) A, Vincent Elsden, E. C, Edgar, E. Francis Smith. 

Kermack, William Ogilvy, 16, Walton Well Road, Oxford. Research 
chemist. M.A., B.Sc. (Aberdeen); research chemist British Dyestuffs Cor¬ 
poration. (Signed by) W. H. Perkin, G. R. Clemo, N. V. Sidgwick, 
P. May, Joseph Kenyon. 

Lamb, Harold, 49, Dodworth Road, Barnsley, Yorks. Manager, Coke 
Oven and' By-product Plant. Eight years as chemist in coke oven and by¬ 
product industry prior to appointment as manager of works. Author of 
paper on “ The Comparative Values of Crude Benzols.” (Signed by) C. J. 
Peddle, Thos. B. Smith, John W. Lee. 

Leitch, Grace Gumming, Bonnygate, Cupar, Fife. Lecturer in chemistry, 
Armstrong College, Newcastle-upon-Tyne. M.A. (St. Andrews, 1912); B.Sc. 
(St. Andrews, 1913); Ph.D. (St. Andrews, 1920); (1) Carnegie Research 
Scholar, 1914-1916; (2) Carnegie Research Fellow, 1915-1919; (3) Member 
of the teaching staff in chemistry in the University of St. Andrews, 1917- 
1920. Publications: “ The Constitution of the Disacchabides. Part II.,” 
T., 1918, 113, 188; ** The Constitution of the Disaccharides, Part III.,” 
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T., 1919, 115, 809 (joint author with W. N. Haworth). (Signed by) W. N. 
Haworth, P. Phillips Bedson, F. 0. Garrett, J. A. Smythe. 

Lbvby, Alfred EIlus, Horton Cottage, Market Place, Hornsea, Hull. 
Technical chemist. At present chief technologist, Dowdalls* Buttapat Dairies, 
Ltd., Hull (branch of British Oil and Cake Mills, Ltd., Hull), margarine 
and lard compound manufacturers; sometime chief chemist to Dowdalls’ 
Buttapat Dairies, Ltd., Liverpool; sometime chief chemist to Messrs. Ardol, 
Ltd., fat hydrogenators, Selby, Yorks; sometime assistant chemist to Messrs. 
Loders and Nucoline, Ltd., copra crushers and vegetable butter manufac¬ 
turers, London, etc., etc. (Signed by) Geo. H. Appleyard, E, Richards Bolton, 
L. Hewgill Smith. 

Levy, Nathan Lionel, 361, Glapham Road, Stockwell, S.W.9. Pharmacy 
student. Qualifying examination of the Pharmaceutical Society, Part I.; 
student in the Pharmacy Department, South-Western Polytechnic, Chelsea. 
(Signed by) Chas. Morton, Francis Arnall, F. H. Lowe. 

Lynn, Robert Rankine, 8, Windsor Quadrant, Kelvinside, Glasgow. 
Analytical chemist. Three years* science course, Glasgow University; one 
year engineering laboratories; one year in Switzerland (Zurich Poly- 
technicum) for technical chemistry; six months in London‘as chemist to 
J. Tylor and Sons, Ltd.; eighteen years head chemist to Babcock and Wilcox, 
Ltd., Renfrew, Glasgow and London; for some years have had consulting 
practise on my own account in Glasgow in addition to my position with 
Messrs. Babcock and Wilcox. (Signed by) W^. Carrick Anderson, R. M. 
Clark, Douglas A. MacCallum. 

Maccxtllocth, Grace Aonbs, 11, Clardwell Road, Tufnell Park, N.7. For the 
past three years assistant research chemist to Messrs T. Illingworth, photo¬ 
graphic paper maker. Park Royal. London Matriculation (let Div.), 1914; 
Inter. B.Sc. London, 1915; class examinations of London University up to 
Hons. B.Sc. (Signed by) F. H. Lowe, A. G. Crossley, Irvine Masson. 

McEwaN, Thomas Lawson, Oakfields, Brampton Road, Bexleyheath, 
Kent Research chemist. Research Department, Royal Arsenal, Woolwich. 
B.Sc. (St. Andrews); F.I.C. (Branch £); Botany, Materia Medica, King’s 
College, London; paper works chemist; research and works chemist (acid 
and chemical manufacture); assistant to C. H. Cribb, Esq., B.Sc., F.I.C.; 
public analyst three and a<-half years at Research Department, Royal Arsenal, 
Woolwich. (Signed by) Robert Robertson, Cecil H. Cribb, J. S. Dick, 
Reginald G. Early. 

McKenzie, Qxtentin Bradbury, 10, Canning Street, Launceston, Tasmania. 
Chemist. Course in chemistry at Launceston Technical College; two years 
assistant instructor; eighteen months instructor of chemistry at Launceston 
Technical College; three years chemist at tannery of late firm, Robt. Gardner, 
Ltd.; one year works manager; twelve mbnths research works. Refractory 
Ores, Ltd., on electrolytic deposition of zinc and treatment of complex ores; 
chemist, H.M. Factory, Gretna, N.B., N/G section and acid section labora¬ 
tory; chemist in charge at British Cyanides and H.M. British Potash Co., 
Oldbury. At present engaged on research works and commencing manu¬ 
facturing .(chemical) in Launceston. Member of Australian Chemical In¬ 
stitute. (Signed by) Douglas Bowack, J. C. 0. Taylor, J. R. H. Bartlett, 
A. T. S. Sissons. 

McKeon, Ralph Frederick John, 11, Spurstowe Road, Hackney, E.8. 
Science master. Formerly chemical student at Birkbeck College. At present 
science master under London County Council. (Signed by) G. W. Clough, 
O. H. Martin, C. Diamond. 
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MAMiSHt Ahicbd Hussein, Sharia Darb El Gamamigh, Emaret Mosa Pacha 
No. 11, Cairo. Senior aaaiatant chemist, Medico-Legal Laboratory, Court 
of Appeal, Cairo. Diploma, Government School of Pharmacy, Cairo; 
Sultan’s prizeman, diploma examination. Two years* teaching experience, 
Chemical Department, School of Medicine, Cairo. (Signed by) C. S. Gibson, 
W. Morris Colles, M. Shamo Eldin, Amin Ahmad Selim. 

Maxtub, Geobqe Willums, West View, London Boad, Elworth, Sand- 
bach, Ches. Assistant manager and chief chemist. Associate in Science of 
the University College, Heading (1910-1913); head assistant to Frank 
Higson, Esq., F.C.S., to 1919; chief chemist and assistant manager of Messrs. 
Hovey & Lowther, Ltd., Wheelock, Sandbach. (Signed by) Stanley J. 
Peachey, F. S. Sinnatt, F. M. Rowe. 

Miles, Walteb Mason, “The Gables,” 176, Dykes Hall Boad, Hillsbro, 
Sheffield. Engineering and analytical chemist to Sheffield Corporation Electric 
Supply Department. Assistant chemist, Newcastle Electric Supply Co., Ltd., 
nine years; present situation since April, 1914. D^ing coal control:— 
Technical representative for Yorkshire, and later cmemist for that area. 
Subjects taken:—^Advanced organic and inorganic chemistry, oils, fats and 
waxes, heat, light, sound, Spanish, German, maths. Lecturing for Coal 
Controller on Economy; lecture on Coal to Junior Inst, of Engrs., 1916, and 
Boiler Feed Water Treatment, 1920 (Silver Medal); Associate of the In¬ 
stitution of Mechanical Engineers. (Signed by) Geo. H. Hodgson, G. S. 
Blake, John Haworth. w 

Mitchell, Allan Ebnest, 25, Gower Street, London, W.C.l. Student. 
B.Sc. (chemistry and geology), Weetern Australia; twelve months’ investiga¬ 
tion of solar salt problems in Western Australia; at present a research 
worker in physical chemistry. University College, London. (Signed by) J. 0. 
Ghosh, J. N. Mukherjee, W. E. Garner. 

Mora, Edwin William Cecil, 10, Marlborough Boad, Lewisham, London, 
S.E.13. Undergraduate. Educated Sidcup College under late S. Fam- 
field. Esq., F.R.G.S.; entered Trinity College, October, 1919, after military 
service in France and England, 1917-18. At present studying for Nat. 
Science Tripos, to be taken in June, 1921, with a view to becoming science 
master at a public school. (Signed by) Hamilton McCombie, Harold A. 
Scarborough, W. J. Pope. 

Myebs, William Lambebt, 61, Prospect Avenue, Ossining, New York. 
Assistant director, Chilean Nitrate Committee. Graduate of Harvard, 1914, 
where applicant studied chemistry for three years. Degree conferred, B.A. 
(Signed by) James Kendal, William S. Myers, Thos. B. Duggan, J. Living¬ 
ston B. Morgan, Marston T. Bogert. 

Nakaseko, Bokubo, Muromachi-Demizu, Kyoto, Japan. Lecturer on 
analytical chemistry at College of Scieuce, Kyoto Imperial University. The 
candidate published the following papers:—“Some Transformations of Meta- 
sulphamidobenzoic Acid under the Influence of Heat,” May, 1912; “The 
Nucleic Acid of the Lymph Corpuscles,” 1917; '‘The Approximate Deter- 
mmation of Protein in Physiological Fluids,” 1918; “Laboratory Directions in 
Qualitative Analysis,” 1918; “Laboratory Directions in Quantitative 
Analysis>“ 1920. (Signed by) Masumi Chikashigi^, Shigeru Komatsu, Kensaku 
Fukuma, Kotaro Shimomura, Joji iSakurai. 

Nbave, Edwabd William James, ” Burnley,” Tilford Boad, Farnham. 
Student of chemistry. Second year student in Hons. Chem., King’s College, 
W.C.2. (Signed by) Samuel Smiles^ A. J. Allmand, H. W. Cremer, H. T. B. 
Britton, H Toms. 
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Norbis, Woodford Stanubx Gowan Plucknette, “Arundel,” Cliffe-at- 
Hoo, Kent. Student. A,R.C.S. (London). Now proceeding to the diploma 
of the Imperial College of Science and Technology by research in organic 
chemistry. Two years assistant chemist in explosives works daring war. 
Sat for B.Sc. Honours (London), October, 1920, result not yet known. 
(Signed by) H. B. Baker, Jocelyn Thorpe, James C. Philip, H. F. Harwood, 
P. C. Bull. 

Pandbrson, Olive May, 35, Dryden Street, Holderness Road, Hull, 
E. Yorks Works chemist. I wish to keep in touch with modern 
advance in chemical science and research and to make use of the library 
from time to time. Studied chemistry at the Hull Technical College six 
years. Works chemist, paint and varnish manufactory (Messrs. Raines & 
Porter, Ltd., Hull). (Sigiied by) Arnold R. Tankard, S. E. Neal, T. Luxton, 
W. C. Batty. 

Phillips, Henry, 72, Femtower Road, Canonbury, London, N.5. Re¬ 
search chemist at T. Illingworth & Co., Willesden Junction. I hold a B.Sc. 
(Hons. Chemistry), 2nd Class, and was educated at University College, 
University of London. I had some short experience in research on ketoximes, 
and am now engaged on photographic research at the above firm. (Signed 
by) A. G Crossley, F. G. Donnan, F. H. Lowe. 

Player, Harold Wiluam Victor, 10, Upper Park Road, New Southgate, 
N.ll. Student of Chemistry. Second year Hons, student. King’s College, 
London. (Signul by) Samuel Smiles, A. J. Allmand, H. W. Cremer, H. T. S. 
Britton, S. Glasstone. 

PoHL, Wilfred, “Woodville,” Hockley, Essex. Post-graduate student. 
Having completed lecture course and obtained B.Sc. degree, 1 wish to keep 
in touch with the recent work in the chemical world. (Signed by) F. G. 
Donnan, W. E. Garner, J. N. Collie, P. C. Ray. 

Pulolaze, Gordon Henry Francis, Beach House, Polkerris, Par Station, 
Cornwall. Student in honours chemistry. King’s College, London. [Signed 
by) Samuel Smiles, A. J. Allmand, H. W. Cremer, H. T. S. Britton, 
S. Glasstone. 

Preston, Richard, 2, Islington, Liverpool. Research student (chemistry). 
B.Sc. (hons. chem.) ; Tjehlanc medallist, Lixerpool University. (Signed by) 
Herbert H. Froysell, W. C. McC. Lewis, H. J. Cunningham. 

Price, Joseph Thomas, M.B.E., 25, Clayfield Road. Scunthorpe, Lines. 
Manager, Coke Oven and By-product Works for the Redbourn Hill Iron 
and Coal Co.. Ltd., Frodingham. Twenty years student and ten years 
teacher of chemistiy (inorganic and organic); general secretary and originator 
of the Coke Oven Managers’ Association; member of the Ammonia Advisory 
Committee, Ministry of Munitions; trained at Cardiff University College; 
sometime consulting chemist to the Automobile Association and Motor 
Union; consulting chemist to several collieries; joint editor of the Cohe 
Oven Managers' Year-bool:, etc., etc. (Signed by) Thomas Crowdy, G. R. 
Doyle, Ernest M. Myers, J. P. Longstaffj B. John Sudlow. 

Puri, Vidya Sagar, c/o Messrs. Stirling Mason and Co., 114, Fenchurch 
Street, London, E.C.3. Carrying on research work in chemistry in King’s 
College, London. Master of Science of the Punjab University, and formerly 
demonstrator in physics, D. S. College, Lahore; have also done some work 
on the estimation of chlorides. (Signed by) A. J. Allmand, Arthur Fair- 
bourne, Samuel Smiles, S. Glasstone, H. W. Cremer. 

Pyne, Herbert Rivington, Peajack, N.J., U.S.A. Instructor of physical 
chemistry at Princeton University. Received degree of A.M. from Columbia 
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University for chemical work; at present studying for Ph.D. degree; lec¬ 
turing on physical chemistry at Princeton University. {Signed by) Alan 
W. C. Menzies, J. Livingston R. Morgan, Marston T. Bogert. 

Quick, William Clifpoiid, 13, Brighton Road, Weston-super-Mare. 
Studying for the degree of B.Sc. Bristol in physics and chemistry (hons. 
chem.). Matriculated in Bristol University, October, 1919, and passed the 
intermediate examination for the degree of B.Sc., June, 1920; at present 
engaged in first year course for final B.Sc. [Signed by) J. W. McBain, 
F. Francis, W. Taylor, F. W. Rixon, M. Nierenstein. 

Ravald, Leonard Allan, c/o All Saints' Vicarage, Leyton, E.IO. Research 
chemist. Student, University of Manchester, 1912-15; took degree of 
B.Sc. (Tech.) in applied chemistry. Student, University of Manchester, 
College of Technology, 1919-20; presented thesis for degree of M.Sc. (Tech.). 
Appointed research chemist, Gas, Light and Coke Co., October, 1920. 
(Signed by) Frank Lee Pyman, Edmund Knecht, F. M. Rowe. 

Robson, William, East Cramlington, Cramlington, * Northumberland. 
Demonstrator in chemistry, the University, Edinburgh. B.Sc. (hons.) 
London; engaged in research under Professor Barger. (Signed by) A. J. 
Allmand, Samuel Smiles, John E. Mackenzie, James Walker, George Barger. 

Roberts, Harold, 58, Smedley Road, Cheetham, Manchester. School¬ 
master. Since 1912 have been engaged in teaching elementary science in a 
Manchester school (break, 1914-1919, Army service), and in 1921 was 
appointed to the post of junior science (chemistry and mathematics) master 
in the Herbert Strutt Secondary School; 191^; have been a student 
at the Manchester School of Techn^ogy, taking chemistry with a view to 
completing my degree (B.Sc. London), as I already hold the Inter. B.Sc. 
London. (Signed by) Frank Lee Pyman, F. S. Sinnatt, G. D. Elsdon. 

Rolt, William Joseph Woodgate, 5, Honley Road, Catford, S.E.6. 
Research student. University College, London; sat for B.Sc. hons. this year. 
(Signed by) 0. L, Brady, J. N. Collie, F. G. Donnan. 

Rowe, Allan Winter, S.B., S.M., A.M., Ph.D., 295, Commonwealth 
Avenue, Boston, Mass., U.S.A. Professor of chemistry, Boston University 
School of Medicine; research associaie in chemistry, Evans Memorial Hos¬ 
pital. Physical Review^ 19-330, 1904 (with W. P. Bradl^); Zeitschrift fiir 
Physik. Chemie, 1906; series of papers in thermo-chemistry with T. W. 
Richards, Proc. Am. Acad.j Zeit. Physik. Chem., and J. Amer. Chem. Soe. 
(Signed by) Wm. Goodwin, H. B. Hutchinson, B. Lambert. 

Rowley, ERnest Whitworth, 17a, Pierremont Crescent, Darlington. 
Analytical and consulting chemist. Chief analytical and consulting chemist 
to the North-Eastern Railway Co. (Signed by) Harold Gripper, L. Arch¬ 
butt, C. H. Ridsdale, H. Frankland, N. D. Ridsdale, J. T. Dunn. 

Sako, Shinichi, 36, Flanchford Road, Stamford Brook, W.12. Assistant 
professor, Kinshu Impeiial University, Japan. Graduate of the Science 
College of Tohoku Imperial University; Japanese Government scholar; at 
present doing research work in organic chemistry at the Imperial College 
of Science and Technology, London. (Signed by) Jocelyn Thorpe, C. K. 
Ingold, J. P. C. Chandrasena. 

Salmon, Cyril Sebastian, 112, Regents Park Road, N.W.l. Lecturer in 
physical chemistry. King's College, London. M.Sc. (Bristol); three years* 
research experience. (1) “ Colloidal Electrolytes ” (Proc. Roy. Soc.); 

(2) ** Sodium Ions in Soap Solution ** (Trans. Chem. Soc.). (Signed by) 
Arthur Fairboume, H. W. Cramer, Harold Toms. 

Seal, Leonard, Bank Chambers, 1, Town Hall Square, Bradford. Metal¬ 
lurgical, analytical, and consulting chemist. Final examination in metal- 
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University of Sheffield; assistant to an analytical and metallur^cal 
diemaat; manager at a chemical works; assistant to a public and county 
analyst. Eesearch on manufacture of sodium sulphate and sulphite from 
by-product from phenol manufacture; research on extraction of bismuth 
from copper ore; research on a detinning process. (Signed by) Geoffrey £. 
Foxwell, A. Forster, R. Gawler, A. E. Findleyy W, E. S. Turner, 

SxN, Naoendba Nath, 37, Anthony Bagan Lane, Calcutta, India. 
Analytical and consulting chemist. B.Sc. of the Calcutta University with 
honours in chemistry, 1914; M.Sc. of the Calcutta University in chemistry, 
1916; for three years research scholar. College of Science, University of 
Calcutta. Joint author of an original paper published in the Journal of 
the Chemicd Society (T., 1919, US, 461); author of another paper, “Inter¬ 
action of Phosphorous Haloids and Arsenious and Arsenic Compounds,” 
Journal of the Asiatic Society, Bengal. For fourteen months in the employ 
of Messrs. J. and R. Hutchison, consulting and analytical chemists and 
metallurgists, 1 and 2, Hare Street, Calcutta. (Signed by) P. C. R4y, 
J. B. Bhaduri, R. H. Turnbull. 

Sims, Lionel Geoboe Alwyne, 113, Blackpool Street, Burton-on-Trent. 
Student. Member and undergraduate of University of Birmingham; degree 
student in Faculty of Science; keen enthusiast in all matters chemical; I 
am particularly desirous of entry into Chemical Society to obtain latest 
information in progress of chemical science and to obtain privilege of access 
to Society’s library—a great boon. (Signed by) G. T. Morgan, S. R. Carter, 
Wm. Wardlaw. 

Sqtjance, William Alpebd, Hill, Shebbear, near Highampton, N. Devon. 
Student. Three years studying for B.Sc. hons. (Bristol). (Signed by) 
M. Taylor, J. W. McBain, F. Francis, F. W. Rixon, M. Nierenstein. 

Stephenson, Mabjoby, Romsey House, Cambridge. Biochemical research. 
Beit Memorial research fellow. “ On the Nature of Animal Lactase,” 
Biochem. J,, 1912, 6, 250; “Some Esters of Palmitic Add,” Biochem. J., 
1913, 7, 429; “A Study of the Metabolism in Experimental Diabetes” (in 
collaboration), Biochem. J., 1915, 9, 171; “A Contribution to the Study 
of Keratomalacia among Rats ” (in collaboration), Biochem. /., 1920, 14, 
502; “ A Note on the Differentiation of the Yellow Plant Pigments and 
the FatrSoluble Vitamine,” Biochem. J., 1920, 14 (in the press). (Signed 
by) F. G. Hopkins, Arthur Harden, R. H. A. Plimmer. 

Stewabt, John Welsh, 6, Bank Street, Hillhead, Glasgow, W. Metallur¬ 
gical chemist. Chief assistant chemist, Messrs. David Colville and Sons, 
Motherwell; teacher of metallurgy and metallurgical chemistry in technical 
classes of Dalziel High SchooT, Motherwell. (Signed by) David J. Pinkerton, 
John Wm. Biggart, William Love Biggart. 

Stewabt, Lachlan Macqtjabie, c/o Hiett, 89, Ryland Road, Edgbaston, 
Birmingham. Assistant lecturer on chemistry at Birmingham University. 
Degrees: M.A., B.Sc. (pure science), B.Sc. (agriculture); three years’ ex¬ 
perience in teaching; two years’ experience in analytical chemistry in works. 
(Signed by) T. L. Lockhart, Wm. Wardlaw, A. E. Goddard, C. E. Wood, 
S. A. Pearman. 

Stbeatfeild, Robebt Cobnthwaitb, Queens’ House, 49, Rotherhithe Street, 
S.E,16. Analytical chemist. Demonstrator in physics and chemistry, Trent 
College, January, 1913, to August, 1914; assistant analytical chemist to 
British Oil and Cake Mills, Copenhagen Place, Limehouse, May, 1919, to 
present date; September, 1914, to January, 1919, officer (Captain) in H.M. 
Forces. (Signed by) A. B. Shepherd, W. B. Tuck, B. R. Heasman. 

Sutherland, Mabgabet Millbn Jeffs, St. Margarets, Lenzie, near Glas- 
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gow. Lecturer in chemistry. D.Sc. (Glasgow); Fellow of the Institute of 
Chemistry. Several publications in the Journal of the Chemied Society, 
Lecturer and demonstrator in chemistry in the ^yal Technioal College, 
Glasgow, since 1913. (Signed hy) F. J. Wilson, R. M. Caven, Thomas Gray. 

Taylor, Albert, 17, Cartwright Street, Hooley Hill, near Manchester. 
Assistant lecturer in chemistry, Royal Technical Institute, Salford; B.Sc., 
Victoria University, Manchester (2nd class honours). (Signed by) B. Pren¬ 
tice, E. Clark, V. Edge, Henry Stephen, J, E. Myers. 

Taylor, Thomas Weston Johns, Brasenose College, Oxford. Fellow of 
Brasenose College. Ist class honours. School of Natural Science (Chemistry), 
Oxford, June, 1920; appointed lecturer in chemistry of Brasenose College, 
July, 1920; demonstrator at the Dysons Perrin Laboratory of Organic 
Chemistry, October, 1920. (Signed hy) W. H. Perkin, Ekiward Hope, 
N. V. Sidgwick, D. LI. Hammick, B. Lambert. 

Thierry, Edward Henry, 27, Madeley Road, Ealing, W.5. Student. 
B.Sc. (hons.) London; student at University College, Gower Street. (Signed 
by) 0. L. ^ady, F. G. Donnan, H. Buckley. 

Totienbbrq, Charles Reuben, 20, Green Dragon Pla^e, Aldgate, E.C.l. 
Analytical chemist. Three years’ practical chemistry at Sir John Cass 
Technical Institute; qualifying examination of Pharm. Society; three yeaffs* 
experience in analytical laboiatory; one and a-half years* experience in 
manufacturing laboratory of wholesale and manufacturing chemists; one and 
a-half years* practical chemistry at South-Western Polytechnic. (Signed 
by) jf, B. Coleman, H. Bogdanor, J. C. Crocker. 

Turner, Frederick William, 12, f arthenia Road, Walham Green, London, 
S.W.6. Research student. Post-graduate research student at East London 
College; B.Sc. (first class honours in chemistry) of London University, 1920. 
(Signed by) F. G. Pope, J. R. Partington, M. 0. Forster. * 

Walker, James, Gamock, All Saints* Road, Gloucester. Student of 
chemistry. Second year student in honours chemistry, King’s College, 
London University. (Signed by) A. J. .Allmand, H. W. Cremer, H. T. S. 
Britton, H. Toms, S. Smiles. 

Walker, William Cameron, 24, Coleridge Place, Bradford. Student at 
University of London, King’s College. Passed Inter. B.Sc. (Lend.), and in 
training for the honours degree in chemistry. (Signed by) Samuel Smiles, 
A. J. Allmand, H. W. Cremer. 

Wilkinson, John Frederick, “Holmwood,” Davenport Park, Stockport. 
Research graduate (Manchester University) B.Sc., 1st class Hons. (Vic. 
Univ., Manchester); graduate scholar (1920). (Signed by) H. B. Dixon, 
Henry Stephen, William J. Jones. 

Wood, Cyril Christian, 94, Park Avenue South, N.8. Demonstrator, 
St. Thomas’s Hospital Medical School, S.E.l. Paper published in the 
Ancdyet on “A New Method for the Estimation of Methyl Alcohol,” by S. B. 
Schryver and myself. Four years at the Royal College of Science; let class 
A.R.C.S. (Signed by) H. R. Le Sueur, James C. Philip, Jocelyn Thorpe, 
H. B. Baker. 

♦ 

Certificates have been accepted by the Council under Bye-Law 
I (2) in favour of the following: 

Gyton, Walter James, P.O. Box 699, Bulawayo, S. Rhodesia. Works 
chemist to Premier Portland Cement Co., Ltd., Bulawayo. Trained at 
Univ. Coll., Southampton, and with Dr. Scott Tebb and Dr. J. Muter, public 
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analysts. Formerly works chemist to Messrs. Martin Earle & Co., and 
British Standard Cement Co., cement manufacturers. (St^irned by) W. Gasson. 

Hawlby, HEBBEftT Ybenon, 60, Yamashitacho, Yokohama, Japan. 
Managing director of company for manufacturing chemicals and conducting 
analyses. Life member of Pharmaceutical Society of Great Britain. Inves¬ 
tigations, as natural outcome of twenty-five years in present profession. 
Official analyst to H.B.M.’s Consulate-General; to U.S.A. Consulate- 
General, and Netherlands Consulafo at Yokohama. In the course of my 
profession have analysed over 6,000 specimens during past five years (oils, 
minerals, chemicals, dyes, foods, etc., etc.). (Signed by) Wm. H. Saunders, 
Charles Huxtahle, A. C. Abraham, James Hy, Allan, William Kirhby, F. M. 
Bowe, John K. Wood, H. Humphreys Jones, 

Minovici, Professor Dr. Stefan, 32, Bulevardul Carol, Bucuresti 
Boumania). Director of the Chemical Laboratory, University of Bucarest. 
Secretary to the Roumanian Chemical Society. (Signed by) Jules Cofman- 
Nicoresti. 



PROCEEDINGS 

OF THB 

CHEMICAL SOCIETY. 


Ordinary Scientific Meeting, Thursday, February 3rd, 1921, at 
8 p.m., Sir James J. Bobbie, B.Sc., F.R.S., President, in the 
Chair. 

The President referred to the great loss the Society had 
sustained through the sudden death, on Monday, January 31st, of 
Dr. J. C. Cain, Editor of the Society's Journal, He emphasised 
the efficiency and loyalty of Dr. Cain’s services to the Society, and 
on behalf of the Fellows expressed the warmest sympathy with 
the widow and family of the deceased. 

J. H. Foulger, S. Back, A. G. Milligan, L. H. Trace, and 
S. Ti. Litchfield were formally admitted Fellows of the Chemical 
Society. 


Certificates were lead for the first time in favour of: 

Gerald Morris Abrey, Tudor Lodge, Bath Hoad, Slough. 

Stanley Francis Birch, B Sc., 28, Marloes Boad, Kensington, W.8 
Frederick Stanley Winston Brice, 46, Hamilton Boad, Felixstowe. 
Mary Sumner Crewdson, B.Sc., 60, Southwood Lane, Highgate. N* 6 
Harry FitzGibbon Dean, M Sc , 57, Ashley Boad, Bristol. 

Charles Ottley Ellison, Elmfield, Headingley, Leeds. 

John Greenham, Bedford, Halifax, Nova Scotia. 

Thomas Henry Johnson, 16, Framfield Boad, Highbury, N.5 
Eric Millward Joiner, 17, Lozells Street, Birmingham. 

Ernest David Kitchen, 50, Edensor Boad, Keighley. 

George Lawton, B.Sc., 3, Eldroth Boad, Savile Park, Halifax. 
Clifford George Pope, 18, Cowper Street, Bedfield, Bristol, 

Edgar Bhodes, Cross House* Iplfust Brierfey, Bradford, 
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Elwyn Boberte, B.Sc.,3, Mostyn Terrace, Bethesda, Bangor. 

Jrivan Lai Sarin, M.So., Batala, Puniab, India. 

Percy BLarry Smith, B.^., 24, Hamilton Road, Ilford. 

Charles William Spiers, M.Sc., 20, Florence Paris, Redlands, Bristol. 

Harold Stevenson, 6, CranboumC Road, Heaton Moor, Stockport. 

Frederic James Stoakley, Chemioal Laboratory, The University, Cambridge 

I^eonard Moore Stookdale, Station House, Cullingworth, Bradford. 

Edward Joseph Weeks, 62, Forest Hill Road, East Dulwich, S.E 22. 

Hugh Robinson Whitehead, 3, Ebor Place, Hyde Park, Leeds. 

Rowland Marcus Woodmim, 72, Ladypit Lane, Beeston Hill, Leeds 

Arthur Wormall, 20, Ashville View, Cardigan Road, Leeds. 

The meeting was then adjourned, and the Informal Meeting 
declared open. During the evening Dr. W. E. S. Turner gave a 
demonstration of certain features of the production of optical and 
chemical glass. 


Ordinary Scientific Meeting, Thursday, February 17tb, 1921, at 
8 p.m., Sir James J. Dobbib, D.Sc., F.R.S., President, in the Chair. 

The President announced that the Society had lost, through death, 
the following Fellows: 

Elecicil. Died. 

WiUiam Herbert Pike. Jaii. 16bh, 1874 Feb. H^h, lOil 

Kunjo Bshaiy Seal. D^c. 6th, 1912 

A. Browne, M. C. Soar, L. A. Rumble, and S. S Deshapande were 
formally admitted Fellows of the Chemical Society. 

Certificates were read for the first time in favour of: 

John Henry Anderson, Botany Cottage, Purfleet. 

Arthur George Ball, Hazel Houee, Dovecot Street, Stockton-on-Tees. 

Mary Boyle, D.Sc., Royal Holloway College, Englefi^ld Green, Surrey. 
Ernest Augustus Dancaster, B.Sc., A.I.C., 101, Merton Hall Road 
Wimbledon, S.W.19. 

Percy Edwards, 12, Parkfield Road, New Moston, Manchester. 

George Straton Perrier, 10, Hamilton Park Terrace. Hillhead, Glasgow. 
Victor Eric Fry, Royal Hotel, Glasgow. 

William Henry Hawkes, 42, Great Sutton Street, Goswell Road, E.C.l. 
Reginald William Jenkes, 17, Braydon Road, Stamford Hill, N.16. 

Jogendra Nath Maitra, B.Sc., 58a, Colootola Street, Calcutta, India. 

John Davenport Newall Molesworth, Balcombe, Sussex. 

Donald George Murdock, B.Sc., 26, Olive Road, Cricklewood, N.W.2 
Colonel Sir Frederick Lewis Nathan, K.B.E., 87, Cornwall Gardens, S.W.7. 
George Oharies Pawley, Crompton Street School, Newington Butts, S.B.17. 
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Edith Hilda Pawsey, B.Sc., AJ.O., 4 , Parade Mansions, Coldharbour Lane, 
Camberwell, 8.E.5. 

Hans Thoming Baggesgaard Basmussen, University Chemical Laboratory, 
5, Ostervoldgfwie, Copenhagen K, Denmark. 

Cecil William Bogers, B.Sc., Boding Villa, Maybank Boad, South Woodford. 
Harold Silverberg, B.Sc., 187, Victoria Park Boad, South Hackney, E.9. 
Willie Sowden, B.Sc., 48, High Street, Clockheaton. 

May Williams, B.Sc., 6, Buskin Close, Meadway, N.W.ll. 

A certificate has been ajUthorised by the Council for presentation to 
ballot under Bye-Law I. (2) in favour of : . 

William Torrance, Grootfontein Agricultural College, Middelburg, Cape 
Province, S. Africa. 


Dr. P. C. Austin and Mr. E. R. Thomas were elected Scrutators, and 
a ballot for the election of Fellows was hold. The following were 
subsequently declared elected as Fellows : 


Eric Newmarch Allott, B.A. 
Charles Frederick Allpresa, B.Sc., 
A.LC. 

Henry Beason Ambler, B.Sc. 
Harry George Belaseo, B.Sc. 

Kau Shal Kishore Bhargava, 
M.Sc. 

Beginald Bobert Bird, B.Sc., 
A.I.C. 

Frederick Blevins. 

Benjamin Talbott Brooks, B.A., 
Ph.D. 

Henry Burgess, B.Sc. 

Harold Burton, B.Sc. 

Joseph Michael Garrick 
Eileen Mary Chatt, B.Sc., A.I.C. 
Cecil Harry Chester. 

Thomas Clarke. 

Francis Herbert Clews, M.Sc. 
Percival Walter Clutterbuck. 

James Wilfred Cook, B.Sc. 

Albert Edward Cox. 

George Andrew Dairymple. 
Jaroslav Dedek, D.Chem. 

Joseph Neat by Doughty, B.Sc. 
Arthur Henry Ford-Moore. 

Thomas Francis. 

Beginald George Franklin. 

William Alfred Godby 
Walter James Gyton. 

Harry Halls. 

John Edmimd Guy Harris, B.A., 
B.So., A,I.C. 


John Harwood, M.Sc. 

Herbert Vernon Hawley. 

Gilbert Haydon. 

Harvey Marshall Haynes. 

Stanley William Hay ter. 

William Bundle Hecker. 

Wilfred John Hickinbottom, B.Sc., 
A.I.C. 

John Henry Hobbs. 

Thomas Harold Hooper, B.Sc. 
David Graham Hopkins, B.Sc., 

A. I.C. 

Beginald Huddart, B.Sc. 

Cedric William Jacob. 

Charles Philip Jones. 

William Ogilvy Kermack, M.A., 

B. So. 

Harold Lamb. 

Grace Gumming Leilch, M.A., 
B.Sc., Ph.D. 

Alfred Ellis Levey. 

Nathan Lionel Levy. 

Bobert Bankine L 3 mn. 

Grace Agnes Macculloch. 

Thomas Lawson McEwan, B.Sc., 
P.I.C. 

Quentin Bradbury McKenzie. 
Balph Frederick John McKeon, 
Ahmed Hussein Mamish. 

George Williams Maude. 

Walter Mason Miles. 

Stefan Minovioi. 

Allan Ernest Mitchell, B.Sc. 
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Edwin William Cecil Moir. 
William Lambert Myers, B.A. 
Bokuro Nakaseko. 

Edward William James Neavo. 
Woodford Stanley Go wan Phick- 
nette Norris. 

Olive May Panderson. 

Henry Phillips, B.So. 

Harold William Victor Playci'. 
Wilfred Pohl, B.Sc. 

Gordon Henry Francis Polglazc' 
Richard Preston, B.Sc. 

Joseph Thomas Price 
Vidya Sagar Puri, M.Sc. 

Herbert Rivington Pyne, A.M 
William Clifford Quick. 

Leonard Allan Ravald, B.Sc 
Harold Roberts 
William Robson, B.Sc. 

William Joseph Woodgato Rolt 
Allan Winter Rowe, S.B., S.M., 
A.M., Ph.D. 

Ernest Whitworth Rowley. 


Shiniohi Sako. 

Cyril Sebastian Salmon, M.Sc. 
Leonard Seal. 

Nagendra Nath Sen, M.Sc. 

Lionel George Alwyne Sims. 
William Alfred Squance- 
Marjory Stephenson. 

John Welsh Stewart. 

Lachlan Macquarie Stewart, M.A., 
B.Sc. 

Robert Cornthwaito Stroatfeild. 
Margaret Millen Jeffs Sutherland, 
D.Sc., F.I.C. 

Albert Taylor, B.Sc. 

'rhomas Weston Johns Taylor 
B.A. 

Edward Henry Thierry, B.Sc. 
Charles Reuben Tottenberg. 
Frederick William Turner, B.Sc. 
James Walker. 

William Camoron Walker. 

Jolm Frederick Wilkinson, B.Sc. 
Cyril Christian Wood. 


The following papers were read : 

‘ Equilibria of hydrofluosilicic acid.'’ By L. J. Hudlbston and 
H. Bassett. 

‘The structural isomerism of oximes. Part I. Criticism of the 
Hantzsch-Werner hypothesis of the geometrical isomerism of 
carbon-nitrogen compounds.” By F. W. A tack. 

‘The structural isomerism of oximes. Part II. Constitution of 
oximes.” By F. W. Atack. 

‘ The system picric acid-phenyl acridine.” By H. Bassett and 
T. A. Simmons. 

‘ On inierfacial tension. Part I. The statical measurement of 
interfacial tension in absolute units.” By W. C. Reynolds. 

‘ On interfacial tension. Part II. The relation between interfacial 
and surface tension in sundry organic solvents in contact with 
aqueous solutions.” By W. C. Reynolds. 


ANNOUNCEMENTS. 

With the approval of the Union Internationale de la Chimie 
Pure et Appliquee, the Council has decided to publish the list of 
Physico-Chemical Symbols drawn up by a Committee of the 
International Association of Chemical Societies. 
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2. The following letter sent by the Board of Trade to the Institute 

of Chemistry and communicated to the Chemical Society may 
be of interest to Fellows: 

Siu 

With further reference to your letter of the 28th January 
regarding the Dyestuffs (Import Regulation) Act, 1920, I am 
directed by the Board of Trade to state that, whilst it is not 
possible to regard small quantities of organic intermediate 
products which may be required for research purposes as being 
outside the scope of the Act, the Board will be prepared to 
issue general licenses for the importation of such products to 
approved research institutions covering periods of three months 
and limited only as to total quantities. This procedure will 
obviate the necessity for separate applicatdons for a large 
number of small items, but it will be a condition of the issue of 
any general license that a detailed return shall be furnished 
at the end of the three months during which the license is 
in operation, of the quantities of each product actually impoi ted 
under it. 

1 tlm, Sir, 

Your obedient Servant, 

(Signed) Percy Ashley. 

3. Th(* Council has decided to award the Longstaff Medal to 

Professor J. F. Thorpe, and the presentation will be made at 
the Annual General Meeting on March 17th. 


ANNIVERSARY DINNER. 

The Anniversary Dinner will be held at the Hotel Cecil, Scrand 
March 17th at 7 for 7.30 p.m., the day of the Annual General Meeting. 
The presence of ladies as guests of Fellows will be welcomed. 

Tickets, price 14/- each, can be obtained from the Assistant 
Secretary, to whom application should be made as soon as possible. 



ADDITIONS TO THE LIBRAEY. 


I. Donations. 

Bujabd, Alfons, and Baier, Eduard. Hilfsbuch fur Nahr- 
ungsmittelchemiker zum Gebraucb im Laboratorium fiir die 
Arbeiten der Nahrungsmittelkontrolle gerichtlichen Cbemie und 
anderen Zweige der offentlichen Cbemie. 4tb edition. Berlin 
1920. pp. XX+ 884. ill. (Eecd. 22/1/21.) 

Prom the Publisher: Julius Springer. 
Evans, Elliott Alfred. Lubricating and allied oils: a hand- 
book for chemists, engineers and students. London 1921. pp. 
xvi + 128. ill. 9s. 6d. net. {Reed. 22/1/21.) 

From the Publishers: Messrs. Chapman and Hall. 
Gerhardt, Charles. Correspondance. Vol. I. Laurent et 
Gerhardt: 1844—1852. Edited by Marc Tiffeneau. Paris 1918. 
pp. xxxii + 366. ill. {Reed. 20/12/20.) 

From the Publishers: Masson et Cie. 
Lewis, Ernest Isaac. Inorganic chemistry [3rd edition.] 
Cambridge 1920. pp. xvi + 443. ill. 9s. net. (Reed. 31/1/21.) 

From the Publishers: Cambridge University Press. 

II. By Purchase. 

Caven, Robert Martin. The foundations of chemical theory: 
an introductory textbook. London 1920. pp. viii + 266. ill. 
12s. U. net. {Reed, 21/1/21.) 

Dieterich, Karl. The analysis of resins, balsams and gum 
resins. With a bibliography. 2nd English edition. Translated 
by Herbert Birtwhistle Stocks. London 1920. pp. xvi + 431. 
17s. U. net. {Reed. 16/11/20.) 

Euler, Hans. Chemie der Enzyme. T. Allgemeine Chemie der 
Enzyme. 2nd edition. Miinchen 1920. pp. xii + 308. ill. {Reed. 
31/1/21.) 

Freudenberg, Karl. Die Chemie der naturlichen Gerbstoife. 
Berlin 1920. pp. viii + 161. {Reed, 8/2/21.) 

Georgievics, George von. Die Beziehungen zwischen Farbe 
und Konstitution bei Farbstoffen. Zurich 1921. pp. viii+123. 
{Reed. 8/2/21.) 

Hausbrand, Eugen. Das Trocknen mit Luft und Dampf: 
Erklarungen, Fbrmeln und Tabellen fiir den praktischen 
Gebrauch. 5th edition. Berlin 1920. pp. viii+ 185. ill. {Reed. 
31/1/21.) 
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Konig, J. Chemie der menschlichen Nahrung&- und G^nusb- 
mittel. Supplement) to Vol. I. Edited by J. Grosspeld, A. 
Splittgbbber and W. Suthoff. Berlin 1919. pp. viii + 594. 
{Reference.) 

Lehmann^ Karl Bernhard, and Neumann, Rudolf Otto. Atlas 
und Grundriss der Bakteriologie und Lehrbuch der speziellen 
bakteriologischen Diagnostik. 6th edition. 2 vols. Mtinchen 
1919—1920. 79 plates, pp. xvi-f847. ill. {Reed. 19/1/21.) 

OsTWALD, Wolfgang, and Wolski, Paul. Kleines Praktikum 
der Kolloidchemie. Dresden 1920. pp. xii-fl59. ill. {Reed. 
31/1/21.) 

Plotnikow, Johannes. Allgemeine Photochemie: ein Hand- 
und Lehrbuch fur Porschung, Praxis und Studium*. Berlin 1920. 
pp. xiv-f'729. ill. {Reed. 8/2/21.) ^ 

Ristenpart, E. Chemische Technologic der organischen Farb- 
stoffe. Leipzig 1911. pp. xii + 122. [56 pattern sheets.] ill. 

{Reference.) 

Truttwin, Hans. Enzyklopadie der KiipenfarbstoflFe: ihre 
Literiitur, Darstellungsweisen, Zusammensetzung, Eigenschaften in 
Substanz und auf der Faser. BajJ-in 1920. pp. xx + 868. {Reed. 
19/1/21.) 

Whitehead, Sidney Edward. Benzol: its recovery, rectifica¬ 
tion and uses. London 1920. pp. xiv + 209. ill. 12«. M. net. 
{Reed. 21/1/21.) 


Ill, Faviphlets. 

Imperial Mineral Resources Bureau. The Mineral Industry 
of the British Empire and Foreign Countries. War Period 
Bismuth. (1913-1919.) London 1920. pp. 14. 

- - Asbestos. (1913—1919.) London 1921. pp. 34. 

International Electrotechnical Commission. International 
symbols. Part I. Letter symbols. Revised edition. London 
1920. pp. 16. 

Moir, James Colour and chemical constitution. Part X. A 
general numerical solution of the colour-constitution problem. 
(From the Trans. Roy. Soc, S. Africa, 1920, 8 .) 




PROCEEDINGS 


OP THE 

CHEMICAL SOCIETY. 


Ordinary Scientific Meeting, Thursday, March 3rd, 1921, at 
8 p.m., Sib James J. Bobbie, D.Sc., F.R.S., President, in the 
Chair. 

The Pbesident announced that the Society had lost, through 
death, the following Fellows: 


Elected. Died. 

William Odling. Jan. 17th, 1848. Feb. 17th, 1921. 

George Alexander Byrn. Dec. 6th, 1888. Jan. 2nd, 1921. 

Thomas Fogg. June 16th, 1859. Feb. 24th, 1921. 


The list of nominations for vacancies on the Council was read 
from the Chair. 

E. M. Chatt, H. R. Ambler, H. Phillips, R. C. Streatfeild, F. M. 
Wood, H. G. Belasco, W. S. Norris, G. A. Macculloch, and R. F. J. 
McKeon were formally admitted as Fellows of the Chemical 
Society. 

Dr. J. Kenyon and Dr. J. I. 0. Masson were appointed Scruta¬ 
tors to assist in the counting of votes recorded in the election of 
the Council. 

Certificates were read for the first time in favour of: 

Hridi Banjan Das, M.Sc., Canning College, Lucknow, India. 

Archibald Arthur Davis, 1, King’s Boad, Henley-on-Thames. 

Edward Lionel Dawson, 28, Norrey’s Street, Bochdale. 

Charles William Everett, 3, Compton Street, Brunswick Square, W.C.l. 
David Templeton Gibson, B.Sc., Altamont, Bangor, Co. Down. 

Alfred Norman Harris, Bramley, Haugh Boad, Walmer, Port Elizabeth* 

S. Africa. 
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Douglas Frank Harrison, 19, Woburn Square, W.C.l. 

Robert William Kinkead, B.Sc., Hollymount, Osborne Park, Belfast. 

Basil Charles McEwen, B.Sc., H.E.H. The Nizam’s College, Hyderabad, 
Deccan, India. 

Henry Brown Mackie, 5, Balfour Road, Brighton. 

John Mandell, 12, Campden Hill Gardens, Kensington, W 8. 

Maneck Merwanji Mehta, M.A., M.Sc., 116, Grosvenor Road, High 
bury, N.6. 

Leslie Burt Milne, 27, Warren Road, Wanstead, E.ll. 

John Trengove Nance, M.A., 9, Green Bank Drive, Sefton Park, 
Liverpool. 

John Guy Porter, St Mary’s Street, Ely. 

William John Read, M.Sc., F.I.C., 71, Northgato, Wakefield. 

Harold Edmund Robinson, 146, Platt Lane, Rusholme, Manchester. 

John Richard Scott, 12, Roundhay Crescent, Harehills Lane, Leeds. 

Percy Archibald Sporing, B.Sc., 78, Warren Street, Fitzroy Square, W.l. 

John Frederic Ward, 50, Elgin Crescent, W.ll. 

A certificate has been authorised by the Council for presenta¬ 
tion to ballot under Bye-Law I (2) in favour of : 

Dinanath Talwar, Dayal Bagh, Agra, TJ.P., India. 

The following papers were read: 

''The chemistry of the glutaconic acids. Part XII. The 
simultaneous occurrence of 1:2- and of 1:3-addition to 
glutaconic ester. A study in mobile equilibrium involving the 
utilisation of the labile ester in the 'nascent' condition." By 
C. K. Ingold and J. F. Thobpe. 

"A second form of 6:6'-dinitrodiphenic acid and its conversion 
into new cyclic systems." By J. Kenner and W. V. 
Stubbings. 

"The structural isomerism of oximes. Part III. A fourth 
benzildioxime." By P. W. Atack and L. Whintates. 


ADDITIONS TO THE LIBRARY. 

I. Donations. 

Audley, James Aloysius. Silica and the silicates. London 
1921. pp. xiv + 374. ill. 15«. net. {Reed. 2/3/21.) 

Prom the Author. 

Bakeb, Richard T., and Smith, Henry George. A research on 
the eucalypt®, especially in regard to their essential oils. 2nd edi- 
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tion. Sydney 1920. pp. xvi + 470. ill. 42s, net. (Reed, 
17/2/21.) From the Authors. 

Babnett, Edwabd de Barby. Anthracene and anthraquinone. 
London 1921. pp. xii4-436. ill. (Reference,) 21s. 6rf. net. 

From the Publishers: Messrs. Bailliere, Tindall and Cox. 
Barrett, Ernest. A second class-book of chemistry. London 

1920. pp. viii4.272. ill. 6^. net. (Reed, 17/2/21.) 

From the Publishers: Messrs. A. and C. Black. 
Bureau des Longitudes. Annuaire pour Tan 1921. Paris 
fl921]. pp. viii-i-710 4-42 + 18 + 69. ill. (IReferenee.) 8 fr. 

Prom the Publishers: MM. Gauthier-Villars et Cie. 
Fier5!:-Davtd, Hans Eduard. The fundamental processes of dye- 
chemistry. Translated by Frederick Alfred Mason. London 

1921. pp. xiv + 240. ill. 21fi. net. (Reed. 24/2/2^.) 

• Prom Dr. M. O. Forster. 

Russell, T. H. The plannin^f and fittin^-up of chemical and 
physical laboratories. London 1903. pp. xx+178. ill. (Reed. 
16/2/21.) From Mrs. Cain. 

Sturtevant Engineering Co., I/td. Modern manufacture of 
chemical manures. London 1920: ».pp. 85. ill. (Reed, 7/3/21.) 

Prom the Sturtevant Engineering Co. 

II. By Purehase. 

Classen, Alexander. Handbuch der analytischen Chemie. II. 
Quantitative Analyse. 7th edition. Stuttgart 1920. pp. viii + 
580. ill. (Reed. 14/2/21.) 

Gunther, R. T. Early science in Oxford. Part I. Chemistry. 
Oxford 1920. pp. vi + 91. ill. 6«. net. (2?cc^. 21/1/21.) 

Hofmann, Karl Andreas. Lehrbuch der anorganischen Chemie. 
3rd edition. Braunschweig 1920. pp. xx + 744. ill. (Reed. 
14/2/21.) 

Lange, Otto. Die Zwischenprodukte der Teerfarbenfabrikation: 
ein Tabellenwerk fiir den praktischen Gebrauch. Nach der Patent- 
literatur. Leipzig 1920. pp. xxiv+645. (Reed. 19/2/21.) 

Thorpe, Sir Edward. A dictionary of applied chemistry. I. 
A—Calcium. Revised edition. London 1921. pp. x+752. ill. 
(Reference.) 60«. Pet. 


III. Pamphlets. 

Brooks, S. C. Precise titration of complement. (From the 
J, Med, Res., 1920, 41 .) 

- The regeneration of complement after radiation or heating. 

(Prom the J. Med. Res,, 1920, 41 .) 
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Impebial Mineral Kesources Bureau. The Mineral Industry 
of the British Empire and Foreign Countries. War Period. Anti¬ 
mony. (1913—1919.) London 1921. pp. 34. 

-Cobalt. (1913—1919.) London 1921. pp. 22. 

Indian Association for the Cultivation op Science. Report 
. . . and proceedings of the Science Convention, 1918. Calcutta 
1920. pp. iv + 200 4* xxxi. ill. 

Institute of Chemistry or Great Britain and Ireland. Lec¬ 
ture on some scientific aspects of tanning. By Joseph Turney 
Wood. London 1920 pp. 30. ill. 

Manley, J. J. On the use of highly-attenuated wires for plat¬ 
inum thermometers. (From the Register Dauheny Lah.) 1919. 

PusA, Agricultural Research Institute. Indigo Publication 
No. 7. The conditions affexjting the quality of the Java indigo 
plant (leaf yield and richness of the leaf in indigotin). By William 
•Alfred Davis. Calcutta 1920. pp. 11 + 33. 

Reinttzer. Friedrich. Die Gerbstoffbesriff und seine Bezie- 
hungen zur Pflanzenchemie. (From Lotos, 1891, N.F. 11.) 

- Ueber die Eignung der Huminsubstanzen zur Ernahrung 

von Pilzen. (From the Bot. Zeit.^ 1900, 58.) 

-liber Pilze als Ammen und Ernahrer hoherer Pflanzen. 

(From the Mitt. Nat. Vereitjes Steierniark, 1907, 44 .) 

- Die Harze als pflanzliche Abfallstoffe. (From the Mitt. 

Nat. Vereines Sfeiermarky 1913, 50.) 

Roth, George B. Some salient facts regarding the toxicity of 
arsphenamine and neo-arsphenamine. (From the Arch. Berm. 
Syph., 1920, N.S. 2 .) 

- The effect of shaking alkalinized aqueous solutions of 

arsphenamine and aqueous solutions of neo-arsphenamine in the 
presence of air. (From the Pub. Health Reports^ 1920.) 

Scientific and Industrial Research, Department of. Fuel 
Research Board. Technical Paper No. 1. The assay of coal for 
carbonisation purposes: a new laboratory method. By Thomas 
Gray and James Grieve King. London 1921. pp. ii +13. ill. 

Sinnatt, Frank Sturdy, and Harrison, W. The determination 
of the carbon dioxide in coal. {Lancs, and Cheshire Goal Research 
Assoc., Bulletin No. 7.) 1920. pp. 15. 



proceedikgI^ 

OF THE 

CHEMICAL SOCIETY. 


Ordinaiy Scientific Meeting, held in the Leliiare Hall of the 
Institution of Mechanical Engineers on Thursday, April 7th, 1921, 
at 8 p.m., Sir William J[. Pope, K.B.E., F.B.S., Vice-Presidwt.'m 
the ^air. 


The PaBSiDBin; referred to,jb|ie loss sustiuned by the Society, 
through death, of: 


Elected. 


Died. 


Alexander Wynter Blyth. 
John Robert Cowbum .. 
Alfred Edward Hawkea.. 
Herbert Yabsley Loram.. 

Julius Ostersetxer .. 

William Cobden Samuel.. 


June 8rd, 1875 
June 18th» 1908 
Dec. 2nd, 1880 
Feb. 20th, 1873 
Deo. Ist, 1887 
May 4th, 1882 


March 30th, 1021 
Feb. 8th, 1919 
1913 

March 23rd, 1921 
Nov. 27th, 1920 
Jan. 15th, 1920 


Certificates were read for the first time in favour of: 

William Benmson, 2, S^wfield' Street, Chelsea, S.W. 3. 

Arthur William Billett, 7, Suzmybank, Lynoombe Vctle, Bath. 

Robert Caden, 32, Whitburn Street, West Hartlepool. 

Harry Clinton Davies, 83, Dsrlaston Road, Walsall. 

Gladys Famell, B.So., The Penn Club, 8, 9, 10, Tavistook Square, W.C. 1. 
Alfred James Foord, 98, Fleet Road, Hampstead, N.W. 3. 

Sudhindra Nath Ghose, B.So., 16, Provost Road, Hampstead, N.W. 3. 
Herbert Gott, 14, Fell Croft, Dedton-in-Fumess, Lancs. ^ 

William Green, ^uth Parade, Northallerton. 

Reginald Herman Boland Harry, Apartado 42, Bilbao, Spain. 

Iseonard George Hulls, c/o Messrs. Peek, Frean Sn Co., X4d*> Drummond 
. Road, Bermondsey, S.E. 16. 

James Sowden Jennings, 5, Portland Villas, Bath Street, Dewsbury. 
William Whittle Kay, B.Sc., 133, Lee Lane, Horwioh. 

Charles Leaver, Hope House, Winkfield, Windsor. 

Margaret Le Pl% B.So., 35, Villiers Road, Southall. 









Frank Alfred William Livermore^ B.Sc., 04, Bankes Bead, Small Heath» 
Birmingham. 

Qasim Ali Mansuri, M.Sc., 18, Hartington Grove, Ccunbridge. 

Sydney William Boyle Mottram, 178, Lloyd Street, Moss Side, Manchester. 
Thomas Henry Poulson, Bull Hill, Stafford. 

George Baymond Bumsey, B.So., High Street, Hornchurch, Bomford. 

Henry Edward Smith, Oakdene Villas, South Street, Cottingheun, Yorks. 
John Smith, B.Sc., A.I.C., 31, Dempster Street, Greenock. 

Henry Austin Wilkinson, 41, Nim Mill Street, Scarcroft Bocul, York. 

Willie Homer Wilkinson, Flush Lodge, Heckmondwike. 

Christopher Percy Wilson, 8, Bivington Boad, Pendleton, Manchester. 
Stanley Wilson Worrell, 43, Winchelsea Boad, Tottenham, N. 17. 

A certificate has been authorised by the Council for presentation 
to ballot under Bye-law I (2) in favour of : 

Guy Yandall Williams, M.A., M.S., PhD., 468, Ehn Avenue, Norman, 
Okla., U.S.A. 

Dr. F. W. Aston then delivered his Lecture, entitled, “ Mass 
Spectra and Atomic Weights.” A vote of thanks to the Lecturer, 
proposed by Prof. H. E. Armstrong, F,R.S., seconded by Prof. 
J. F. Thorpe, F.R.S., was carried with acclamation, and acknow¬ 
ledged by Dr. Aston. 


Ordinary Scientific Meeting, Thursday, April 21st, 1921, at 
8 p.m., Sir Jambs Walker, D.Sc., F.R.S., President, in the Chair. 

It was announced that the Society had lost, through death, the 
following Fellows: 

Elected. Died. 

Bertram Bloimt. Mar. 6th, 1890. April 9th. 

Arthur Hartley. Mar. 16th, 1882. April 13th. 

Bichard Henry Vernon . June 20th, 1918. April 9th. 

The President announced that the following Committees for 
1921-1922 had been appointed by the Council: 

Finance Committee, —Messrs. E. F. Armstrong, A. Chaston 
Chapman, C. A. Hill, G. T. Moody, and the Ofiicers. 

Home Committee. —Messrs. J. L. Baker, Sir Herbert Jackson, 
Alexander Scott, Sir William A. Tilden, E. W. Voelcker, and the 
Officers. 

Library Committee. —^Messrs. 0. L. Brady, Sir Thomas K. Rose, 
E. J. Russell, J. M. Thomson (Chairman), Sir William A. Tilden, 
C. K. Tinkler, the Editor, the Librarian and Officers, together 
with the following representatives of contributing Societies: 
Messrs. J. L. Baker, C. Dor6e, J. C. Drummond, A. Harden, C. A. 
Keane, R. L. Mond, and G. Senter. 
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PvblictUion Committee, —^Messrs. A. J. Allmand^ O. L. Brady, 
C, H. Desch, J. T. Hewitt, J. C. Irvine, 0. A. Keane, T. M. Lowry, 
J. I. 0. Masson, G. T. Morgan, T. S. Patterson, N. V. Sidgwick, 
J. F. Thorpe, and the Officers. 

Research Fund Committee, —^F. H. Carr, D. L. Chapman, Sir 
James J. Dobbie, G. G. Henderson, F. S. Kipping, R. H. Pickard, 
Sir William J. Pope, R. Robinson, Alexander Scott, S. Smiles, and 
the Officers. 

James W. Cook, Cyril C^ Wood, Thomas H. Hooper, and 
M. Carlton were formally admitted Fellows of the Chemical 
Society. 

Certificates were read for the first time in favour of : 

George Bernard Brook, F.I.C., Edenmor, Kinlochleven, Argyll. 

Alfred Herbert Dodd, B.A., A.I.C., Thomwick Cottage, Flamborough. 

Cecil Sayers Harman, 139, Wakeham Road, Kensal |tise, N.W.IO. 

Louis Hunter, Plas Menai, Bangor. 

Joseph Poulson, Bull Hill, Stafford. 

Claude Moorhouse Stoney, 45, Trigon Road, Clapham Road, S.W.8. 

George Frederick William Webb, 68, Arley Hill, Bristol. 

A certificate has been authorised by the Council for presentation 
to ballot under Bye-law I (2) in^'favour of: 

George Henry Philip Lichthardt, 2309, L Street, Sacramento, Cal., U.S.A. 

The following papers were read: 

“ Organo-derivatives of bismuth. Part IV. The interaction of 
the halogen derivatives of tertiary aromatic bismuthines with 
organo-derivatives of magnesium and mercury.’* By F. 
Challenger and C. F. Allfbess. 

A colloid theory of the corrosion and passivity of iron and of 
the oxidation of ferrous salts.” By J. A. N. Friend. 

Researches on co-ordination and residual affinity. Part IV. 
The constitution of simple and complex cobaltic quinoneoxime 
lakes.” By G. T. Morgan and J. D. Smith. 

“ Influence of position on the solubility of the substituted benzoic 
acids.” By N. V. Sidgwick and E. K. Ewbank. 

“ Influence of position on the solubility and volatility of the mono- 
and di-nitrophenols.” By N. V. Sidgwick and W. M. Aldous. 
“ The solubility and volatility of the chloro- and nitro-anilines and 
their acetyl derivatives.” By N. V. Sidgwick and H. E. 
Rubie. 
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ORDINARY SCIENTIFIC MEETING. 

The next Ordinary Scientific Meeting will be held on Thursday, 
May 5th, at 8 p.m., when a ballot for the election of Fellows will 
be held. 


INFORMAL MEETING. 

The next Informal Meeting of the Society will be held on 
Thursday, May 19th, after the conclusion of the formal business of 
the Ordinary Scientific Meeting, to be held at 8 p.m. 


RESEARCH FUND. 

A meeting of the Research Fund Committee will be held in June 
next. Applications for Grants, to be made on forms which can 
be obtained from the Assistant Secretary, Chemical Society, 
Burlington House, W.l, must be received on or before Wednesday, 
June 1st, 1921. 

All persons who received grants in June, 1920, or in June of 
any previous year, whose accounts have not been declared closed 
by the Council, are reminded that reports must be returned by 
Wednesday, June 1st, 1921. 


ANNIVERSARY DINNER. 


The Anniversary Dinner of the Society, to which the Past- 
Presidents who had attained their Jubilee as Fellows were invited 
as Guests of Honour, was held at the Hotel Cecil, Strand, W.C.2, 
on Thursday, March 17th, 1921, at 7.30 p.m. The following is a 
list of Fellows and their Guests who were present: 


Adeney, W. E. 
AUmand, A. J. 
Ashton, Miss W. 
Atack, F. W. 
Bach, E. 

Baker, H. B. 
Baker, J. L. 
Barber, C. O. 
Barcroft, J. 
Barr, G. 

Berry, A. J. 
Bledisloe, Lord. 


Bolton, E. K. 

Bolton, Mrs. E. R. 
Borland, W. D. 
Borland, Mrs. W. D. 
Bragg, Sir W. H. 
Brown, H. 

Browning, K. C. 
Browning, Mrs. K. C. 
Brownlie, D. 

Burgess, W. T. 
Carlton, Miss M. 
Carlton, T. 
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Carr, F. H. 

Carr, Mrs. F. H. 

Carr, S. E., AaaiaUmt Secretary, 
Chambers, P. H. 

Chapman, A. C., Preaident, IrbatUute 
oj Chemiatry, 

Chatt, Miss E. M. 

Clifford, F. W., Libraricm, 

Coates, J. E. 

Cofman-Nicoresti, Miss B. 
Cofman-Nicoresti, J. 

Colgate, R. T. 

Colman, H. G. 

Coste, J. H. 

Coste, Mrs. J. H. 

Crossley, A. W., Foreign Secretary, 
Daily Telegraph, Editor. 

Dale, H. H. 

Dewar, Sir J., Paat-PreauUnl, 

Dewar, Lady. 

Dixon, H. B., Paat-PreaiderU, 

Dobbie, Sir J. J., Preaident, 

Dobbie, Lady. 

Doiinan, F. G., Vice-Preaident, 
Drummond, J. C. ' 

Dudley, H. W. 

Dyer, B. 

Egerton, A. C. G. 

Elam, Miss C. F. 

Ellingham, H. J. T. 

Evans, C. L. 

Evans, E. V. 

Fargher, R. G. 

Fargher, Mrs. R. G. 

Farmer, J. B. 

Feasey, G. T. 

Field, H. E., Preaident, Inatitute of 

Forster, M. O., Treasurer, 

Fox, J. J. 

Fraser, J. R. 

Frink, R. L. 

Gardiner, J. H. 

Gardner, J. A. 

Gibson, C. S. 

Gilbard, J. F. H. 

GiUick, E. 

Golding, J. 

Gk>odson, J. A. 

Goodson, Mrs. J. A. 

Gray, W. H. 

Greenaway, A. J., Fditar, 

Gregory, Sir R. 


^ Griffiths, Miss M. B. 

Hamer, Miss F. M. 

Hamer, W. H. 

Hamer, Mrs. W, H, 

Harden, A. 

Harvey, Miss 1. K. 

Haworth, W. N. 

Haywood, E. H., Prime Wa/rden, The 
Dyera* Company, 

Heath, Sir F., Secretary, Departmenl 
of Scientific and InduatrkU Re- 
aea/rch. 

Heath, J. W. 

Henry, T. A. 

Hewitt, J. T. 

Heycock, C. T. 

Hill, C. A. 

Hinohley, J. W, 

Hinks, E. 

Hooper, E. G. 

Hooper, G. G. 

Hope, E. 

Horton, E. 

Howard, H. L. 

Hutchinson, A. 

Ingold, C. K. 

Jenkins, L. C. W. 

Johnson, Miss M. 

Johnson, Miss R. 

Jowett, H. A. D. 

Jowett, Mrs. H. A. D, 

Keane, C. A. 

Kenner, J. 

Kenyon, Sir F. G., President, Britiah 
Academy, 

Kenyon, J. 

Keogh, Sir A., Rector, Imperial College 
of Science and Technology, 

King, G. 

King, H. 

Kipping, F. S. 

Laoell, H. G. 

Leighton, E. W. 

Le Pla, Miss M., Indexer 
Le Sueur, H. R,, Secretary, 

Levinstein, H. 

Levy, N. L. 

Lewis, S. J. 

Lewkowitsch, Mrs. J. 

Lindemeuin, F. A. 

Lovatt, H. W. 

Lowry, T. M. 

McCombie, H. 
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MoDougall, Miss. 

MoGowan» G. 

Maclean, Mrs* 1. S. 

Maclean, £[. 

Macnab, W. 

Marlow, G. S. W. 

Marlow, Mrs. G. S. W. 

Mattingley, N. B. 

Mattingley, Mrs. N. 

Memagh, L. E. 

Mioklethwait, Miss F. M. G. 

Mills, W. H. 

Mond, Sir A., First Commiasumer of 
Worka, 

Mond, E. L. 

Monier-Williams, G. W. 
Monier-Williams, Mrs. G. W. 
Morelemd, H. 

Morison, C. G. T. 

Morning Post, Editor. 

Morris, H. J. 

Morton, C. 

Moss, E. W. 

Moureu, C., Vice^Prdaident, La SocHii 
Chimdque de France. 

Paget, H. 

Perkin, W. H., Paat-Preaident. 
Perman, E. P. 

Petavel, Sir J., Director, National 
Physical Laboratory. 

Philip, J. C., Secretary. 

Phihp, Mrs. J. C. 

Pickard, E. H. 

Pickard, Mrs. E. H. 

PiUey, J. J. 

Pizey, J. H. 

Porritt, B. D. 

Prain, Sir D., Treasurer, The Royal 
Society. 

Pratt, J. D. 

Press Association, Editor. 

Price, T. S. 

Pyman, F. L. 

Pyman, Mrs. F. 

Eaworth, J. E. 

Eeichel, Sir H., Principal, University 
College of N. Wales. 

Eeilly, J. 

Eenoul, Miss N. 

Eobertson, Sir E. 

Eobertson, Lady. 

Eobinson, E. 

Eodd, B. H. 


Eogerson, H. 

Eogerson, W. A. ^ 

Eushworth, D. 

Enssell, A. S. 

Sandover, J. A. 

Saraiya, E. G. 

Sargant, Mr. Justice. 

Scott, A., Past-Preaident. 

Scott, Mrs. A. 

Seaton, C. T. J. 

Senter, G. 

Shaw, Mrs. M. 

Sherrington, C. S., President, The 
Royal Society. 

Sidgwick, N. V. 

Simmons, W. H. 

Sinkinson, E. 

Smith, 0., Assistant Editor. 

Smithells, A. 

Spencer, J. F. 

Spielmann, M. H. 

Spielmann, P. E. 

Stubbs, G. 

Tallantyre, S. B. 

Taylor, Miss C. M. 

Thomas, E. E. 

Thomas, Miss M. B. 

Thomas, K. G. 

Thome, L. T. 

Thorpe, J. F. 

Thorpe, Mrs. J. F. 

Threlfall, Sir E. 

Tidd, M. W. 

Tilden, Sir W. A., Past-President. 
Times, Editor. 

Tinkler, C. K. 

Tinkler, Mrs. C. K. 

Tripp, E. H. 

Tucker, T. 

Upton, Miss. 

Voelcker, E. W. 

Voelcker, Mrs. E. W, 

Voelcker, J. A. 

Waller, A. D. 

Wells, S. E., Vice-Chancellor, Uni¬ 
versity of London. 

Whiteley, Miss M. A. 

Widdicombe, J. H. 

Widdows, Miss S. T. 

Williams, Miss M. 

Woolcock, W. J. U. 

Wynne, W. P., Vice-President. 

Youll, J. W. E. 
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The following Toasts were proposed:— 

By The President :— 

1. ‘‘ His Most Gracious Majesty the King.’’ 2. “ Their Majesties 
the Queen and Queen Alexandra, His Royal Highness the Prince 
of Wales, and other Members of the Royal Family.” 

By The Right Honourable Sir Alfred Mond, Bart., P.C., 
M.P., First Commissioner of His Majesty’s Office of Works :— 

3. “The Chemical Society, coupled with the name of The 
President.” 

By Professor Harold B. Dixon, C.B.E., M.A., F.R.S., Past- 
President of the Chemical Society:— 

4. “ The Past-Presidents, coupled with the names of Sir James 
Dewar, M.A., LL.D., F.R.S., President, 1897-1899; Sir Edward 
Thorpe, C.B., D.Sc., F.R.S., l^sident, 1899-1901; Sir William A. 
Tilden, D.So., LL.D., F.R.S., President, 1903-1908. 

By Professor Frederick G. Donnan, C.B.E., M.A., F.R.S., 
Vice-President of the Chemical Society:— 

5. “ The Guests, coupled with the names of Monsieur le Professeur 
Charles Moureu, Vice-Pr6sident de la Society Chimique de France; 
The Honourable Mr. Justice Sargant; Professor C. S. Sherrington, 
M.A., D.Sc., F.R.S., President of the Royal Society.” 

The Loyal Toasts having been honoured. Sir Alfred Mond, 
Bart., M.P., in proposing “ The Chemical Society,” said :— 

I feel it is a very great honour and distinction that I have been 
asked to-night to propose the health of the Chemical Society, the 
origin of which now dates back a great many years—to 1841. The 
Society has such a distinguished record, both of Presidents, members, 
and work, that it is indeed not easy to find fresh words to say about 
it. It is an old, revered, and blameless institution. It proceeds 
on well-established and successful lines. One distinguished man 
succeeds another in the Chair. I have not observed, in reading its 
history, that it is apt to burst out into new or international lines of 
work or research, or that its membership or finances are subject to 
violent fluctuations. It is a Society the first President of which 
was so distinguished a man as Thomas Graham, and which included 
in the past men of the type of Hofmann. As long ago as 1861 it 
stood as the symbol of the great chain of chemists who have dis¬ 
tinguished this country. I have mentioned Hofmann’s name, 
and it is interesting to realise that that great chemist, who did so 
much later on to further that dye industry of which we hear so 
much now, and which was so entirely forgotten for two generations 
in this country, was President of this Society from 1861 to 1863. 

It is fashionable now for politicians, statesmen, and the Press to 
talk about the dye industry. We always discover the novelties of 
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science about fifty years after scientific men have finished with 
them. What makes one somewhat apprehensive is that the same 
spirit which drove Hofmann from England and which helped to 
drive the dye industry to Gtermany has not yet died out. I speak 
with a little feeling, and I will tell you why. 

A short time ago it was my misfortune, as part of my duty, to 
introduce some estimates in the House of Commons, and the 
subject which caused, I think, most discussion, and brought most 
criticism on my devoted head, was the fact that we were spending 
a few hundred pounds for a test laboratory. “ As though anybody 
now requires research,” they said; “as though in these days of 
financial stringency and squandermania it was necessary to provide 
buildings in which research could be carried on ! ” “ Who wanted 

research into the behaviour of concrete or the effect of moisture on 
building materials ? ” I was told, “ Why not send for a practical 
builder, who will put you up a house and will not require research ? ” 
I did my best, as I was in duty bound, having been trained in science 
and having profited by research in many ways, to defend, I hope 
successfully, the importance of research, the necessity of research, 
and the economy of research in these days. One would hope that 
people would have learned by this time what science meant to this 
country, to this Empire, and to the world. 

During the war, we all know that when the greatest difficulties 
occurred and people who had never thought about chemistry at 
all were stuck, it was to the chemist and the engineer they had to 
turn to solve their problems, to provide them with armaments, and 
to win the war. I sincerely trusted that with that lesson still 
ringing in their ears it would be recognised, even by the uninitiated, 
that science and research were not the fads of the few or the follies 
of the aged, but were vital necessities to the existence of the nation, 
and never more so than at a time of financial emergency. 

If you compare the conditions of the world to-day with the 
conditions of the world after the great Napoleonic wars, you 
will find that after the great Napoleonic wars the world was 
in a state of exhaustion more profound than it is to-day. The 
position in this country at that time as regards taxation and 
the poverty of the people was terrible, and I do not believe that 
any real recovery of a rapid character was possible or that there 
could have been any cure for generations had it not been for the 
development of the steam engine and of industry. It was science 
which came to the rescue of humanity and replaced the capital 
which was destroyed during that war by methods of better pro¬ 
duction. We are to-day in exactly the same position. The key 
to the recovery of Europe lies, not in financial jugglery in extracting 



87 


money which does not exist from people who have not got it; it 
does not even lie in reducing the wages of workmen; it lies in some 
great improvement in our methods of production, some great 
discovery as fundamental and far-reaching as that of the steam 
engine in its epoch, to enable us to recruit that capital which has 
been destroyed in the last five years. If this is true, and 1 believe 
it is fundamental, it surely follows that, far from the curtailment 
of research, this is the very time when sheer necessity and self- 
defence for the continuation of civilisation demand that we should 
strive for more research and for more expenditure on research. 
When we are all comfortable and there is nothing very much 
happening, we can linger longer over making progress, but now 
progress has to be swift, rapid, and keen. 

One thing which struck me during the war was the German 
attitude towards this subject. Through the couitesy of a friend, I 
was able to see the agenda of a meeting which the German Steel 
and Iron Institution held during the war. They were laying out 
a long programme of research work on blast furnaces, pig iron, and 
coke, and a whole series of carefully conceived experiments was 
conducted in the middle of the war. I felt that this rigorous belief, 
in times of great distress, in the necessity for scientific progress was 
a greater menace to our country than aU the Hindenburgs, Luden- 
dorffs, and Tirpitzes Germany could produce. I am, therefore, glad, 
of the opportunity, to-night, to propose the health of your Society, 
which represents so nobly the chemists of this country. 

I have left in the dim past, I am afraid, the chemical knowledge, 
small as it was and hard as you tried to teach me, which I once 
possessed. It never got very far, but I did imbibe the knowledge 
of the value of scientific work and training which never leaves one 
and keeps one always in sympathy with the many important 
and interesting developments which take place. Chemistry to-day 
has become very complicated and very different from what it was 
in my young days. I believe everything I learned has now been 
proved to be wrong. It is somewhat discouraging to go on for that 
reason. Many new branches have developed, some of which will 
prove of enormous importance in the solution of so many of our 
problems, while others which have sprung up have been transferred 
from the laboratory to the factory. I think if one fact emerges 
from the last twenty or twenty-five years of chemical work, it is 
that there is no experiment which has been made in the laboratory 
of which you could say positively that it might not prove of the 
greatest value to industry. Things which look remote, therefore, 
often become the links of immediate progress. There are some 
people who have the idea that you can order research as you order a 
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suit of clothes, and that if you only establish a laboratory and hire 
people for research youjpan by that method obtain world-stirring 
results. Beal research, like the arts, is bom in one, and the im¬ 
portant thing is to give the worker the opportunity, free from care, 
to do what he thinks right, not what someone else wants him to do, 
for that is how the great discoveries of the world have been made, 
A great man of science is like a great poet, or a great prophet; his 
mind acts partly unconsciously, and it peers into the distance. 
Suddenly, illuminating ideas flash across the darkness of his mind, 
but what they mean or may lead to neither he nor anyone else can 
tell. These illuminations across the vast track of undiscovered 
territory still lying before us are the real beacon lights by which we 
shall reach in time that fuller knowledge of the world towards which 
the human race has striven ever since men became conscious and 
self-conscious human beings. To that, everyone who has the 
privilege of being allowed to dwell in the temple of science will 
agree. 

I am very pleased that I am asked to associate with this toast 
the name of your President, Sir James Dobbie. Sir James Dobbie 
is the worthy successor of a long line of distinguished predecessors. 
He has behind him a great record of service to the Government, to 
the country, and to science. He has done great work during the 
war in helping the country, work which I am sure all those here 
recognise and all those who know appreciate to its fullest extent. 
I give you the toast of “ The Chemical Society,’* coupled with the 
name of Sir James Dobbie. 

Sir Jambs J. Dobbie, in response, said:— 

My flrst duty is to thank Sir Alfred Mond on behalf of the Society 
for the very generous terms in which he has proposed this toast 
and for his eloquent advocacy of the purposes for which this Society 
exists. 

It has been the practice of my predecessors on these occasions 
to give some accoimt of the chief incidents in the progress of the 
Society during their term of office, but the last two years have 
been so crowded with incident that, having regard to the pro¬ 
gramme b^ore us, I must limit myself to one or two points of 
special interest. 

The Society has now been in existence for eighty years, and the 
Charter under which we are incorporated dates back to the twelfth 
year of Queen Victoria’s reign. For some time past some of our 
Fellows have felt that the rights and privileges we enjoyed imder 
such a Charter are not, perhaps, those best suited to present-day 
requirements. We were, for example, under our original Charter, 
limited as to the size of our Council. We were limited also as to 



the methods by which we could take votes and obtain an expression 
of the opinion of our Fellows. It was thought desirable, therefore, 
that we should apply for a supplemental Charter to remedy these 
and other matters in need of reform, and this we have now succeeded 
in obtaining. The general effect of the changes which we have,* 
in consequence, been enabled to effect is to afford to Fellows ampler 
opportunities than formerly for taking a direct part in the business 
affairs of the Society. 

Another alteration which was highly desirable has also been 
provided for in our supplemental Charter. We have ladies with 
us to-night for the first time. We have in the past welcomed 
ladies to our meetings and given them such privileges as it was 
competent for us to give under our Charter and. Bye-laws, but it 
was felt by many that the time had come to admit them to the 
full rights and privileges of Fellowship. I have h«^ a long acquaint¬ 
ance with ladies—I mean as chemists—I knew them in my younger 
days as students, and I knew them later as assistants, and 1 foimd 
them excellent both as students and assistants. They have also 
shown by their contributions to our Transactions that they are 
competent to advance the interests of science by research. They 
possess, therefore, all the qualifications which we desiderate in 
our Fellows, and when the proposal to alter our Charter so as to 
admit them to the status of Fellows was put forward by the Council, 
it was adopted by the Society as a whole and duly incorporated in 
the supplemental Charter. I count it one of the chief distinctions 
of my term of office that it was my privilege to admit the first 
ladies to the Fellowship of the Society. 

like other kindred societies, we have recently passed through a 
period of some financial difficulty. The cost of our establishment 
has necessarily increased and the cost of the publications has also 
greatly increased owing to the rise in the price of paper and in the 
wages of the printers. After exercising every possible economy 
it was found that only a very little of the gap between the two 
sides of the balance sheet could be made good in this way, and 
we were faced with the alternative of either increasing our sub¬ 
scription or limiting our activities. The latter course was extremely 
distasteful to all of us. We recognised that there never was a 
time when the Society could render more valuable service than at the 
present, when the interests of the country so imperatively demand 
that more attention shall be directed than ever before to scientific 
educafton and research. We were therefore most unwilling to 
adopt any limitation, although the difficulties attending the alter¬ 
native course were great. A large number of our Fellows are young 
men to whom an increase in the subscription was by no means a 
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matter of indifference. We had to consider their interests, and we 
had to consider what the effect of raising the subscription might be 
on our numbers. We decided to take the risk, and at the end of 
1920, although the resignations were somewhat more numerous 
than usual, they were more than compensated for by the new 
entries. Our numbers in 1914 were 3,205, in 1919 they were 3,569, 
and in 1920, 3,721—a gain of 152 in the year. The method of 
making our accounts balance which we adopted was therefore 
entirely justified. I think that the increase in our numbers shows 
that throughout the profession the benefits of belonging to this 
Society are very generally felt and appreciated. 

But I would not have you think that we measure our usefulness 
by counting heads. We have a better method than that of estimat¬ 
ing the progress of the Society and the good it is doing in the cause 
of science, by the papers wMch are printed in our Transactions. 
These are all subjected to a close scrutiny before they are admitted 
to the Transactions, and I do not think any paper is ever printed 
which does not contain some fact which is new to science. It was 
one of the calamities of the war that the progress of science was in 
many of its branches almost entirely suspended, but it is gratifying 
to find that the recovery has begun. In 1914 we published 272 
papers, in 1918 the number had fallen to 89, the lowest record in 
recent years, but last year it had risen again to 182. That shows 
that the Universities and Technical Colleges are getting to work 
again, and that research is once more being actively prosecuted. 
Before long, I have no doubt we shall be back, and more than back, 
to the figures of 1914. 

The success of the Society brings with it its own embarrassments. 
We occupy rooms in Burluigton House, and I hope that the jPirst 
Commissioner of Works will not think I am about to say anything 
ungracious with regard to the hospitality which his Department 
affords us; but the fact is that that hospitality is now wholly 
insufficient for our purposes. Our rooms, which were barely 
sufficient when I first became a Fellow of the Society, I am afraid 
to think how many years ago, are now wholly insufficient for the 
purposes of our ordinary meetings. They are overcrowded and 
inconvenient on these occasions, and when we have special lectures 
we are obliged to seek accommodation elsewhere. Moreover, we 
have no space at Burlington House for much needed developments 
of our library. I am not going to embarrass Sir Alfred Mond 
hy suggesting that he should find us additional accommodation 
at Burlington House, for we recognise that that is impossible. 
We have another plan altogether. We have recently federated 
the Chemical Society with the Society of Chemical Industry and 
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other societies concerned with chemistry, and we now wish to give 
this Federation an outward and visible symbol. I do not need 
to enlarge on the benefits which a common meeting-place for the 
members of all the societies interested in chemistry would confer 
on the profession, or on the advantage of having at our disposal 
premises large enough to allow of the development of the excellent 
library we already possess into a truly national library of chemistry. 
This project appealed strongly to Lord Moulton, whose death we 
are all deploring at the present time. It engaged his sympathy 
and had his active support, and I have no doubt that if he had 
lived it would have been realised with his aid. We recognise, of 
course, that the present is not a favourable time for prosecuting 
such a scheme. You may ask, then, why I mention it. I answer, 
we must keep our aspirations and ideals alive in these days. Besides, 
there are still, I believe, a few millionaires left amongst us, and it 
may be when this want, which is a truly national want, becomes 
known, that some one of them may be inspired with the wish to 
do a great service to his country and to the profession which did 
so much for the country in its recent time of trial, by providing 
us with a worthy habitation. 

I ought to have said earlier^ how much we are indebted to the 
energy and tact of our senior Secretary, Professor Philip, and to 
his wide knowledge of the personnel of the Society, in connection 
with the changes which have recently been effected in the constitu¬ 
tion of the Society. 

Before I sit down I should like on behalf of the Society to thank 
Professor Moureu, who has come specially to London to bring us 
a message of goodwill from our sister society in Paris. You will 
have an opportunity of hearing him later in the evening, but I 
wish to thank him now on behalf of the Society for his presence 
here to-night. I have been asked by Sir Edward Thorpe, Prof. 
A. Crum Brown, and my successor in ofiBce, Sir James Walker, 
to express their great regret that they are unable to be here 
to-night. 

Professor Habold B. Dixon, C.B.E., P.R.S., in proposing the 
Toast of ‘‘ The Past-Presidents,” said :— 

When the history of the Chemical Society comes to be written 
the chronicler will surely note that the toast of the Jubilee Past- 
Presidents which has b^n proposed twice before in our annals— 
first in 1898 by our senior Guest this evening. Sir James Dewar, 
when President, and again twelve years later by a more humble 
successor—^was given on both occasions at a time and date that will 
be ever memorable—^the eleventh day of the eleventh month and 
almost at the eleventh hour. From such a happy augury, which 
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links out great departed with the close of the Chemists’ War, may 
we not hope to set up another date with auspices no less propitious— 
linking the names of our living Fast-Presidents with an era when 
Chemistry returned to her own pure ideals—^the search for truth 
and the advance of humanity ? 

I was given three names to couple with this toast, those of Sir 
James Dewar, Sir Edward Thorpe, and Sir William Tilden—all of 
whom I would claim as my friends, all of whom I look up to as my 
chemical masters. You Imdw the diflRculty of being personal and 
yet impartial which is inherent in my task —bo I am going to take 
refuge behind the sentiment quaintly expressed by that provincial 
mayor who, in laying down his oiBce said: ‘‘ Gentlemen, I have 
conscientiously trodden the narrow path that leads between right 
and wrong, never swerving on the one hand to partiality nor on the 
other to impartiality ! ” 


Sir James Dewar. 

President 1897—9. 

This toast is coupled first with the name of Sir James Dewar, 
of whose discovery Lyon Playfair used to boast when he claimed 
to have brought to light those two very “ active radicals ” Erank- 
land and Dewar. Seduced for a space by the attractions of Kekul6 
at Ghent, Dewar wandered down the primrose path of organic 
chemistry plucking scented garlands from picoline and quinoline 
by the way—but stopped and retraced his steps before the steep 
and slippery descent to Avemus forbade return. Why, then, we 
wonder, should he alone among chemists have been deified in his 
lifetime, and enthroned as a modem Pluto in charge of the infernal 
regions ? But the legend remains—^they repeat it with only slight 
variations throughout the English-speaking world—^that the new¬ 
comer on reaching the portals of Hades is astonished to find a 
pleasant sub-tropical climate—^with a choice of well-cooled drinks 
in silvered vacuum flasks—^and is told that this is the new rigime 
since Sir James was elected Boss by his fellow chemists and installed 
his liquid-air plant. The story may be an anticipatory compliment, 
for we can appreciate that there is no region, on earth or beneath it, 
that the Scot will not dare to penetrate in a good cause when we 
remember the declaration of a dour Elder of the Kirk at a recent 
by-election to Parliament: ‘‘ Kirkcaldy means to have a real religious 
man for its member, aye, if we have to go to Hell to fetch him ! ” 
But Sir James has no intention of anticipating any such crown to 
his career. Still hale and in mental vigour, he can celebrate his 
sixtieth birthday, on which we all congratulate^^him; and still 
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more can we congratulate him on the goldj^n wadding with the 
gracious lady who is by his side to-night, as she has been through 
all these strenuous years of effort and achievement—^and what 
years they were! 

From the hydrogenium of 1869 to the liquid hydrogen of 1898 
was a long long way, but Dewar trod it with unfailing skill and 
perseverance. If he has not yet reached the absolute zero, he has 
himself hewn the only way by which the Nadir of Temperature can 
be reached, and he has approached it near enough to point out the 
chief landmarks of that region where chemical action ceases and 
electrical resistance disappears. It is a record of achievement on 
which the successor of Davy and Faraday may rest well-satisfied 
that he shares their fame. 

Sir Edward Thorpe. 

President 1899—1901. 

Sir Edward Thorpe we all expected to sec and hear to-night; 
we all regret the malady which keeps him away and wish him a 
complete and speedy recovery. 

Manchester and Owens Coltege look on Thorpe as one of the 
truest and doughtiest of their sons. The student, the assistant, 
and the ally of Roscoe, did he not seem designed by birth and 
training, by achievement and loyalty—and almost by right of 
primogeniture—^to succeed to the Master’s Chair ? I suppose 
Thorpe, and others like him, had to go elsewhere—or how, other¬ 
wise, could the rest of England be persuaded to think to-morrow 
what Manchester is thinking to-day ? 

From the early days of the Owens College Union, the Debating 
Society, and the Boat Club, we find Thorpe taking a guiding part 
as secretary, as organiser, and as cox. of the laboratory “ Four.” 
After being swamped in the inky Irwell, it must have been child’s 
play to him to be wrecked on his first eclipse expedition. For 
Thorpe embodies the virtue of the old Roman “ rebus angustis 
animosus ” (full of beans in a tight place), and these early aquatic 
experiences have only drawn him more strongly to the sea. If and 
when he ever slacks off from chemistry it is to become chemist and 
sailor too. 

To his great gifts as an experimenter and to a power of work 
that has accomplished so much enduring output, has been added a 
critical judgment which, coupled with his literary precision and 
charm, has made his historical writings as satisfying in argument 
as they are pungent and delightful in fiavour. 

Nothing has been foreign to Thorpe’s genius for investigation— 
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from the light of a cloudless sky to the coal dust that would wreck 
a mine. We may say of him, not only has he adorned what he has 
touched, but wherever he has hit he has struck fire. 

Sir William Tildbn. 

President 1903—5. 

I have heard it stated, and looking at his career I can well believe 
it, that Sir William Tilden is a lineal descendant of that distin¬ 
guished alchemist of the sixteenth century Johan ThOlden, who not 
only was the authority on salts and their reactions, but the real 
author of the work commonly attributed to Basil Valentine, the 
famous Triumphal Car of Antimony. No wonder then that Aqua 
Regia, the most powerful weapon in the armoury of the alchemist, 
exerted its magic on the young mind of our Past-President and led 
to experiments which first explained the nature of its action through 
the formation of nitrosyl chloride. With the new weapon in his 
hand, Tilden attacked the constitution of the tcrpenes, and by 
the formation of the nitrosochlorides greatly facilitated their 
study. 

In the region of physical chemistry, Tilden has also done classical 
work. The Law of Dulong and Petit that ‘‘ the atoms of all elements 
have exactly the same capacity for heat ’’ was one of the ‘‘ Tria 
Prima ” of the nineteenth century chemists in fixing formulae and 
atomic weights—especially after Weber had shown that the specific 
heats of carbon, boron, and silicon apparently ceased at high 
temperature to be exceptions to the rule. But Tilden’s work on 
carbon, aluminium, nickel, and other metals proved that all specific 
heats rise with the temperature, and we are driven to the conclusion 
that if there is equality it is to be found at the other end of the scale, 
where the atomic heats shrink to the vanishing point. 

Tilden’s work on the specific heats of the metafile oxides led him 
to probe the structure of the molecules in crystals where he •saw 
“The atoms tactically arranged in the closest order”—saw with 
his mind’s eye the ordered ranks and files now revealed by Jf-ray 
analysis. 

In 1878 Tilden began the famous work on isoprene, by which he 
showed how the terpenes were built up by the polymerisation of 
isoprene, and how turpentine, on the other hand, could be depoly- 
merised into isoprene. Then came the crown of his synthetic work, 
and if his great ancestor drove a triumphal car through the medical 
prejudices of his time, surely we may greet in the modem Tilden 
the Deus ex machina who solved the scientific riddle of rubber and 
proved the possibility of its artificial manufacture. 
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Sir Jambs Dewar replied :— 

I wish to express the very high appreciation which I feel of the 
way in which the Society has honoured me to>night. It is now some 
twenty-three years since I had the honour to preside—as our 
President has done to-night—at a dinner of this character. I 
know well the anxiety and worry such a gathering involves and 
the amount of labour in the background which it entails. It is 
worth doing, however, for the pleasure that it gives to the younger 
members, and that is a matter of importance. That veterans 
should be rewarded by such an acknowledgment appeals to most 
people and to me particularly because I have always loved youth, 
I think age without coming into contact with youth in some way 
or other is a perfect horror. 

To meet the younger generation of chemists is something to 
appreciate. One must never forget what the poet said:— 

“ Let me not live 

After my flame lacks oil, to be the snufl 
Of younger spirits, whose apprehensive senses 
All but new things disdain.’’ 

It is of vital importance that the-younger generation should respect 
the veterans and the past history of their science. It is a sad 
neglect that is prevalent in the younger school to appreciate nothing 
but what is novel and in the vanguard of progress. 

The encomium which has been passed on my work by Professor 
Harold Dixon, of course, is much exaggerated. I have stood the 
infernal regions, as he has described them, fairly well. I have had 
many troubles and many accidents. Connected in early days with 
explosives, later with high temperatures, and finally with low 
temperature work, I have run the gamut as a pioneer in many 
fields of scientific inquiry. 

The only other occasion in my life when I was in the position 
I am in to-night was forty-six years ago, when my Edinburgh 
colleagues gave me a dinner, when I was to waft, as is usual 
with Scotsmen, southwards. One incident of the dinner stands 
out in my memory. The usual Grace before dinner was given by 
a Doctor of Divinity, and after dinner, the chairman, who was a 
Past-President of this Society, made a call again upon the reverend 
doctor for Grace after meat. The doctor replied, “ No, we have 
had enough of this to-night.” A professor of medicine sitting 
beside him said, “ Well, doctor, you might give us a Biblical quot¬ 
ation instead.” “ Very well,” replied the doctor, “ I will do 
that. ‘ Sun and the moon endure.’ ” I have endured a long 
time, and, as Professor Dixon has revealed, this is a special year 
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for me and for my wife, who ,has been the helpmate and stUnulos 
of my life* I hope we may live till the autumn when our Golden 
Wedding occurs. 

I may add to Professor Harold Dixon’s speech one or two 
characteristic points in my career. It was my fortune in boy¬ 
hood to benefit by misfortune. My success in life I regard as 
a product of disease. In Scotland in my early days there was a 
common disease amongst the young known as “ growing pams.” 
It was really rheumatic fever. There was no remedy known in 
those days and you had to get through the fever by a prolonged 
convalescence. The time of recovery in my case was spread over 
some two years, for the disease passed through every organ. 
During that time I had an opportunity of learning how to use my 
hands. The fascination which possessed me, which I think is an 
illustration of the good that can come out of evil, was to make 
fiddles. Scotland was a great country for fiddlers in those days. 
I learned to make violins, but discovered that they were not at 
all equal to the model Stradivarius I had copied, and yet they 
were the result of much labour. I even learned to play the violin 
fairly well, but discovered I was not going to be a Paganini, and 
thus I began life with a double defeat. 

I then went to college in Edinburgh, and found that the use 
I had learned to make of my hands was of material importance 
in the making of experiments as compared with other students. 
The artistic use of my hands remains with me still, and I attribute 
my experimental aptitude entirely to my violin training. Do not 
neglect this kind of art in the young, for it does not in the least 
retard their scientific progress. It is a most important thing 
to initiate the correlation between brain and muscle at an early 
period. 

My training fell into the hands of Playfair, Forbes, and that 
wonderful Edinburgh school, Goodsir, Christison, Syme, Simpson 
(of chloroform fame), and Bennett. They were men of genius and 
there was also a large literary set, so I got the benefit of the artistic 
on the one side and the scientific on the other. Playfair was an 
extraordinary man and had the most cultivated, refined, and 
diplomatic manner of any member of the professoriate. Gentle¬ 
man Usher to the Prince Consort, trained under Graham and 
Liebig, a friend of Dalton’s, and a colleague in scientific work with 
Joule, he had thus been brought into intimate contact with great 
personalities. When I mention the names of some of his assistants 
you will realise what a remarkable set they were. Before my time, 
there was Greville Williams, a man of great distinction and a 
pion^r m the synthetic dye indvetry; Guthrie, whose giyohydr^^tes 
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and other work constituted landmarl^ of progress; Wanklin, and 
Dittmar. I am the last link as assistant between one of the 
original Founders and the Society as it exists to-day. Playfair 
died before the first banquet, at which he was to have been 
included amongst those you desired to honour. 

Beferring to my connexion with Kekul6 and to the early power 
of attempting investigation in both organic and physical 
chemistry, I wish to explain how that arose. Scotland has 
always been very intimately connected with Prance, and with 
French studies and French opinion. James Forbes was still alive, 
with Balfour Stewart as his assistant, and French scientific 
work was brought before the students. My first love was 
undoubtedly the work of St. Claire Deville and his school. 
I lectured twice to the Chemical Society on ‘‘ Dissociation in 
the early days of 1870. That was one of the gi»atest strides in 
the development of chemical science. At the same time, I was 
much interested in Kekul^’s ideas of organic structure, and, to 
illustrate it, I made a model which could easily be explained to 
students. Playfair thought well of it and sent it to Kekul6, who 
was'pleased with it. He projected making a solid model, and it 
was arranged that I should go tbKJhent and work in the laboratory 
during a summer session. I met there, as an assistant to Kekul6, 
the great KOmer, a man of extraordinary aptitudes. It is strange 
to relate that Kekul6 did not preach or advance Komer’s view 
of the “ Position Theory/’ Kdmer’s papers were communicated to 
the Belgian Academy by Stas, and it is one of those remarkable 
cases that sometimes occur that a great chemist should not have 
properly appreciated a new advance in chemical theory* 

In Ghent, the pyridine series oxidation experiments were con¬ 
tinued. For a time, I oscillated between the French school of 
Deville and the organic school of Kekule, finding later on that the 
physical side was the one to which I was best adapted. 

One thing that must not be forgotten is that I have been very 
fortunate in the colleagues with whom I have worked. First, with 
MacKendrick, on the physiological action of light on the retina; 
and also on the action of quinoline bases on the organism. Then 
on high vacua with Tait; and later, for many years on spectroscopic 
problems with Liveing. 

I have had the great honour of coUaborating both with Moissan 
and the Curies. I have indeed had an exceedingly able set of 
colleagues helping to carry on research in various fields, and I 
must not omit Professor Fleming’s co-operation in the study of 
electric and magnetic action at low temperatures. 

I am pot so great phemist m hsiS hew represented by the 
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jffoposer of this toast; although I have done my share of work, 
do not overload me with honour. 

** Be those men praised of us» 

Who have loved, and wrought, and sorrowed, and not sinned, 

For fear, or fame, or gold, 

Nor waxed with winter cold. 

Nor changed with changes of the worldly wind.’* 

If the new Fellows of the Chemical Society I have been privileged 
to see arise think I have the shadow of a claim to be included in 
the poet’s definition, then I wish no further reward for merit. 
Thanking you all again, I may say “ Farewell.” 

Sir William Tildbn responded :— 

Perhaps I may be permitted to remind you that on two previous 
occasions you have honoured your Past-Presidents who had the 
necessary age qualification by entertaining them in the same way 
that you are entertaining us to-night. I was present on both 
occasions. I remember them still, and if I simply read over to 
you the names of those who were honoured on those two occasions 
I think many memories will occur to most of you. In 1898 there 
were Gilbert, Frankland, Odling, Abel, Williamson, and Gladstone, 
and in 1910 there were Odling—^Roscoe was prevented by illness— 
Crookes, Muller, and Harcourt. So recently as the early part of 
January I called on the then senior Fellow of the Society, Professor 
Odling, and so bright did I find him and so strong was his voice 
that I thought it probable that although he might not be present 
on an occasion like this he would survive to this day and thus have 
been for a third time the recipient of the compliment which it was 
desired by the Society to pay to their Past-President. I hope you 
will readily believe that although I was present on the two previous 
occasions of this kind it did not then occur to me that I should, 
however unworthy, find myself qualified by age to occupy a position 
such as you have accorded to me to-night. I find it difficult to 
express to Professor Dixon and to you in suitable terms my thanks 
for the honour you have conferred upon me. 

My feelings I may perhaps illustrate by a very short anecdote. 
A few years ago, while I was still professor at South Kensington, 
I invited all my students, 120 of them, to tea one afternoon. The 
next day, after it was all over, I asked the secretary of the Students’ 
Club whether he thought it had gone off pretty well. After a short 
hesitation, he replied, “ I have heard no complaints.” I think a 
man who reaches the end of his career and has heard no complaints 
is one who ought to be happy. I have heard no complaints, and 
I have escaped the whipping which Hamlet says every man de¬ 
serves. With a thankful heart I realise that I am in the enjoy- 
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ment of all those things which Shakespeare says should accompany 
old ago, ‘‘Honour, love, obedience, troops of friends/’ When I 
come to the Chemical Society I know I shall meet troops of friends. 
You will, I hope, readily understand my feelings on an occasion 
like this. Of course, I can talk for a long time about things of the 
past, and as you know, there is rather a tendency on the part of 
old gentlemen when they get on their feet with licence to speak 
to be a little tedious in their remarks. All I can say is that I have 
no words adequate to express my feelings, but I thank you most 
deeply and most cordially. That is enough about myself. 

Perhaps you will excuse me if I look back into my recollections 
of the past in connexion with the Society. After comparing notes 
with Sir James Dewar, I believe I am about one month older than 
any other person in this room; but although my recollections 
extend a long way I do not go back to the foundatio^ of the Society. 
Once I had the great honour of an interview with the first President, 
Professor Graham, and his talk with me was very flattering to a 
mere boy as I was then. I went to ask him to allow his wonderful 
experiment of pumping air through a sheet of india-rubber whereby 
oxygen could be extracted from it to be shown on a certain occasion. 
Next, perhaps, I may recall an evfeiit which has considerable interest, 
I think, in the history of the Society, a lecture that was given to 
the Society about 18W by Professor Berthelot, who came to speak 
on chemical synthesis. You all know what Berthelot did, but I 
must spare your time and not enter into that. The next great 
event I remember was the magnificent first Faraday lecture, given 
by Dumas. There are many other occasions that I could recall. 
I remember the lecture given by one of our Past-Presidents, Dr. 
Williamson, on the Atomic Theory. At that time many people 
talked about the Atomic Theory as if it was a perhaps useful kind 
of hypothesis, but not to be treated seriously as representing any¬ 
thing within the range of physical science. I believe Odling 
himself was one of those who at that time did not (or if he did, 
only in a hesitating way) accept the atomic doctrine as taught by 
John Dalton. 

If I were to extend my recollections, I should be telling you the 
whole history of the Society. I refrain from doing that, but should 
like to remind you, especially on this occasion when we welcome 
for the first time lady fellows of the Society to a meeting of the 
fellows, that the Society has not only a past, but, we may be per¬ 
fectly certain, a great future before it. Times have changed very 
much. It is sufficient to remind you of the great change when I 
say that when I began to learn chemistry—and the first experiment 
I ever made was in 1867—^it was under the Berzelian system of 
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atomic weights with the binary system of notation. I passed 
through a period which was perhaps more difficult than can be 
conceived by present-day students, the period which followed 
Cannizzaro’s great discourse which he embodied in the Faraday 
Lecture some years later. As a consequence of this, when I attended 
Hofmann’s lectures the atomic weights of carbon, oxygen, and 
sulphur were first changed and then those of certain metals. We 
also changed from the binary system to the unitary system of 
notation. Compared with the confusion we were thrown into at 
that time the present system of teaching the ionic doctrine to 
young students is quite a simple matter. I would like to say with 
regard to the future of the Society, and the research upon which 
it necessarily lives, that although we have changed experimental 
methods and theoretical views it is necessary for the existence of 
the Society and for the progress of science that the same spirit 
should prevail as in the times long past of which I have been speaking. 

Let me conclude by saying once more I thank you most cordially, 
for I regard this as the great event of my life. 

The toast of the “ Guests ” was then proposed by Professor 
F. 6 . Donnan, to which M. le Professeur Chaeles Mourbu, Vice- 
President de la Societe Chimique de France, The Honourable Mr. 
Justice Sargant, and Professor C. S. Sherrington, President of 
the Royal Society, responded 
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Austebweil, Geza, and Roth, Julius. Gewinnung und Verar- 
beitung von Harz und Harzprodukten. Miinchen 1917. pp. vi + 
180. m. (Reed. 15/3/21.) 

Hasse, Paul. Laboratoriumsbuch fur die Weinuntersuchung: 
eine "Einfiihrung in die Hauptabschnitte der Weinpriifung. Halle 
(Saale) 1920. pp. vi -f- 132. ill.”’ (Reed. 5/4/21.) 


III. PanvpMets. 

Gboeneweoe, J. The nitrosoindol test. (From the Med. 
Oeneesk. Lab., WfMevreden, 1919 [iii]. A.) 

Imperial Mineral Resouboes Bureau. The Mineral Industry 
of the British Empire and Foreign Countries. War Period. Alu¬ 
minium and bauxite. (1913-1919.) London 1921. pp. 36. 

-Zinc. (1913-1919.) London 1921. pp. 112. 

OsTBBHOUT, WiNTHBOP JoHN Vanleuven. On the nature of 
antagonism. (From Science, 1915, N.S. 41.) 

-Eduard Strasburger (1844-1912). (I^m the Proc. Amer. 

Acad. Arte and Sd., 1916, 51.) 

-Tolerance of fresh water by marine plants and its relation to 

adaptation. (From the Bot. Oaz., 1917, 63.) 

-The role of the nucleus in oxidation. (From Science, 1917, 

N.S., 46.) 

-Endurance of extreme conditions and its relation to the 

theory of adaptation. (From the Amer. J. Bot., 1918, 5.) ill. 

-The nucleus as a center of oxidation. (!^om the BrooJdyn 

Bot. Garden Mem-., 1918,1.) 

-Note on measuring the relative rates of life processes. (From 

Science, 1918, 48.) 



PusA, Agrictjltxteal Rbsbaboh Institutb. Indigo Pyblication 
No, 8. Note on the development of the indigo industry in Assam 
in conjunction with tea and other crops. By Wilixam Alfred 
Davis. Calcutta 1921. pp. 17. 

Reinitzbr, Fribdrich. Vorkommen und Qewinnung der Kaut-, 
schukmilch. (From the Mitt. Nat. Vereines Steiermark, 1916, 53.) 

Scientific and Industrial Research, Department of. Fuel 
Research Board. Technical Paper No. 2. Report on the Simmance 
total heat recording calorimeter. By Thomas Gray and Alfred 
Blackie. London 1921. pp. 23. 

Tizard, Henry Thomas, and Pyb, D. R. The character of 
various fuels for internal combustion engines : the influences of 
specific heat and dissociation of the working fluid. (From the 
Automobile Engineer^ 1921.) ill. 


CERTIFICATES OF CANDIDATES FOR ELECTION AT 
THE BALLOT TO BE HELD AT THE ORDINARY 
SCIENTIFIC MEETING ON THURSDAY, MAY 5th, 1921. 


N.B.—^The names of those who sign from “ General Knowledge ” 
are printed in italics. 

Abbey, Gerald Morris, Tudor Lodge, Bath Road, Slough. Assayer and 
Analytical Chemist. Articled to Mr. Benedict Kitto, F.I.C., F.G.S., etc., 
for three years, Sept. 1910 till 1913, and then employed as an assistant till 
present time; engaged in the analysis and assay of the rare and common 
metals and their ores; the analysis of foods, waters, and sewage; intro¬ 
ducing various modifications and new methods of analysis from time to 
time. (Signed hy) William Kitto, Ben. T. Kitto, H. W. Hutchin, C. 0. Moor, 
William 0. Wagner. 

Anderson, John Henry, Botany Cottage, Purfleet, Essex. Works 
Manager, Wm. Cory & Son, Ltd. (Steamship Owners* Coal Assoc., Ltd., branch), 

M. Inst. Mining E.,M. Inst. Pet. Tech., M.I. Mar.E., A. M.l. Meoh. E. (Soo. Chem. 
Ind.). 1st prize Mining Chemistry, Larkhall Academy, Lanarkshire, N.B., 1889. 
Denny Gold Medallist, session 1919-20. Private research work utilisation of 
fuels, mixing, blending, and economic use of. Author of “ Economic Use of 
Coal,” Winning and Preparation of Coal,** “ Transport and Handling of Coal.’* 
Private research work on “ Spontaneous Ignition of Cool.** Author of 
“ Storage of Coal, with its relation to spontaneous ignition of heaps, cargoes, 
and bunkers.** Also several lectures given on coal and its general uses from 
an economic point, prepared and given by me, at the request of Chief 
Technical Adviser to Coal Controller. Research work for ferro-conorete, 
oxidation of steel, and cause of cracking, methods preventing occurrence of 
same, also how to efficiently repair seune. (Signed hy) Tom M. McKenzie, 

N. A. AnfilogofE, A. E. Carey. 
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Bmx , Arthur Gsorgb, Hazel House, Dovecot Street, Stookton-on-Tees. 
Analytical Chemist. For the past eight years chief assistant chemist, in 
charge of laboratory of the Carlton Iron Co., Ltd., Stillington, Ferxyhill; 
lecturer in iron and steel manufacture at High School Evening Classes, 
Middlesbrough, 1919-20 and 1920-21. (Signed by) T. .Lambert, N. D 
Bidsdale, J. O. Taylor, J. W. Patterson. 

Bennison, William, 2, Shawfield Street, Chelsea, London, S.W.3. Works 
Chemist to Mcmast^re Liqueurs, Ltd., Chelsea. Lecturer on botany and 
demonstrator in practical chemistry at the London College of Pharmacy in 
1911-12, under Henry Wooton, B.Sc. Studied chemistry at the Pharma¬ 
ceutical College, Bloomsbury Square, London, 1909-11, under Dr. A. W. 
Crossley; continued these studies at King’s College under Prof. Jackson; 
•passed the final examination of the Pharmaceutical Society of Great Britain 
in 1910, the subjects including analytical chemistry and physics; passed 
major examination of the Pharmaceutical Society in 1911. Analytical 
research chemist in charge of the laboratories of Messrs. The W. E. Blake 
Explosive Co., Ltd. (contractors to H.M. Government). Advisory chemist 
to Monast^re Liqueurs, Ltd. (Signed by) Percy Barrs, C. H. Hampshire, 
J. Wicliffe Peck, G. F. Morrell, Sydney Smith. 

Billett, Arthur William, 7, Sunnybank, Lyncombe Vale, Bath. Student, 
University of Bristol. I wish to keep in touch with latest developments in 
chemistry, to aid me in my researches after leaving the university, and to 
gain access to means of reference to past work in chemistry. (Signed by) F. W. 
Rixoh, J. W. McBain, F. Francis, B. Fulknan, M. Taylor. 

Birch, Stanley Francis, 28, Marines Boad, Kensington, London, W.8. 
Research Student at the Royal College of Science. A.R.C.S., B.Sc. (Hons.). 
At present engaged on organic research under Prof. J. F. Thorpe, F.R.S. 
(Signed by) Jocelyn Thorpe, James C. Philip, C. K, Ingold. 

Boyle, Mary, Royal Holloway College, Englefield Green, Surrey. Lec^ 
turer on Chemistry at the Royal Holloway College. D.Sc., London. Papers 
in the Chem. Society’s Journal on (1) lodobenzenesulphonic Acids; (2) Con¬ 
ductivities of lodocmilinesulphonic Acids. (Signed by) M. A. Whiteley, 
James C. Philip, W. P. Wynne, T. S. Moore. 

Brice, Frederick Stanley Winston, 46, Hamilton Road, Felixstowe. 
Student, training for B.Sc. Hons. Chem. at King’s College, University of 
London. (Signed by) Samuel Smiles, H. W. Cremer, Arthur Fairboume. 

Caden, Robert, 32, Whitburn Street, West Hartlepool. Chief Assistant 
Metallurgical Chemist, South Durham Steel & Iron Co., W. Hartlepool. 
Chief assistant chemist. 1 hold a final certificate in metcdlurgy of iron and 
steel, of City and Guilds of London Institute, and I wish to obtain the 
Journal to assist me in my work. (Signed by) J. W. Patterson, Gilbert 
Palmer, Geo. B. Butler. 

Crewdson, Mary Sumner, 60, Southwood Lane, Highgate, N.6. Assistant 
Lecturer, Dept, of Inorganic and Physical Chemistry, Bedford College, 
University of London. Student, Bedford College, 1907-10 ; 2nd Class Hons, 
in chemistry, 1910; science teacher, 1911-18; demonstrator, Bedford College, 
1918-19; asst, lecturer, Bedford College, 1920—. Paper in J.C,S. with 
Dr, Spencer, 1908, “ The Direct Interaction of Alkyl Halides with Magnesium.” 
(Signed by) Holland Crompton, J. F. Spencer, Arthur J. Chapman. 

Danoaster, Ernest Augustus, 101. Merton Hall Road, Wimbledon, 
S.W.19. Chemist end Metallurgist, Engineers’ Department, London & 
South-Western Railway. B.Sc. (honours in chemistry), London. A.I.C. 
Author of Limes and Cements,” published by Messrs. Crosby, Lockwood 
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Son. Joint author (with Dr. Q. Martin) of “ The Halogens and their 
Allies ” (being VoL VIII of A Text-book of Inorganic Chemistry,” edited 
by Dr, Newton Friend), published by Messrs. 0. Griffin & Co. Author of 
sections on ” The Illuminating Gases Industry ” and ** Calcareous Cements 
in Dr. G. Martin’s ” Industrial Chemistry,” published by Messrs. Crosby, 
Lockwood & Son. Evening research student at Birkbeck College. (Signe^ 
by) Alex. McKenzie, F. Barrow, F. J. Thomeycroft, George Senter, F. B. 
Thole. 

Das, Hbidi Ranjan, M.So., Ceuining College, Lucknow, India. Professor 
of Chemistry, Canning College, Lucknow, India. Passed B.Sc. (Hons.) in 
chemistry and M.Sc. (chemistry) from University of Calcutta. Research 
work, ” Condensation of Alcohols with Chloro-urethanes,” submitted to the 
University of Calcutta. At present carrying on work on vegetable oil pro-^ 
duced in India. Served for some time as a chemist to Messrs. Steel Bros, 
and Co., Rangoon; The Rangoon Pharmaceutical and Chemical Works, 
Rangoon; the Bengal Chemical and Pharmaceutical Works, Calcutta. 
At present professor of organic chemistry. Canning College, Lucknow. 
(Signed by) J. N. Rakshit, R. L. Datta, P. Neogi, A. C. Sircar, Chuni 
Lai Bose. 

Davies, Harry Olintok, 83, Darlaston Road, Walsall. Industrial Chemist. 
Assistant on chemical sta£E of the Dunlop Rubber Co., Ltd.; student; 
attempted research on colour photography for production of direct colour 
prints. (Signed by) J. Newton Friend, John H. Lavender, Harry Berry. 

Davis, Archibald Arthur, “Rochdale,” 1, King’s Road, Henley-on- 
Thames. Student of Chemistry. In training for the minor and major 
examinations of the Pharmaceutical Society, witli a view of taking the 
B.Sc. (Lond.) eventually. I wish to receive the Journal and have the use 
of the librcuy. (Signed by) H. Bassett, J. W. Dodgson, Cecil H. Cribb. 

. Dawson, Edward Lionel, 28, Norreys Street, Rochdale, Lancs. Works 
Chemist (assist.). Five years’ study of chemistry, two at the College of 
Technology, Manchester; over four years in works laboratory doing general 
analytical work. (Signed by) Frank Lee Pyman, R. Lindsay Grant, Jas. 
Grant. 

Dean, Barry Fitz-Gibbon, 67, Ashley Road, Bristol. Research in 
Organic Chemistry with Dr. Nierenstein, and Chemist to the St. Anne s 
Board MiU Co., Ltd., Bristol. M.So. (Bristol), A.I.C. (Signed by) M. Taylor, 
F. Francis, F. W. Rixon, J. W. MoBain, M. Nierenstein. 

Edwards, Percy, 12, Parkfield Ro€wl, New Moston, Manchester. Analytical 
Chemist. I am the chief assistant in the laboratory of the Manchester 
Chamber of Commerce Testing House. I desire to join the Chemical Society 
in order to keep up to date with chemical developments. (Signed by) 
Alfred Holt, W. R. Ormandy, Samuel M. Walford, Fred. W. Barwick, H. F. 
Ooward* 

Ellison, Charles Ottley, “ Ehnfield,” Headingley, Leeds. Third-year 
Student in Pure Chemistry at University of Leeds. Studying for Hons. 
B.Sc. in 1922. (Signed by) Arthur Smithells, J. B. Cohen, H. M. Dawson, 
W- Lowson, M. S. Leslie. 

Everett, Charles William, 3, Compton Street, Brunswick Square, 
London, W.0.1. Assistant Science Master. Rutlish School, Merton.. Associate 
College of Preceptors (Honours Chemistry); Board of Education Prelim. 
Certif; Teacher; student of science, Birkbeck College, University of London. 
(Signed by) A. V. C, Fenby, Seunuel Sugden, F. Barrow, F. B. Thole. 

Farnbll, Gladys, The Penn Club, 8, 9, 10, Tavistock Square, W.C.l. 
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Besfearoh Work in Organic Chemistry at Bedford College. B.So., pass, Ist 
Class, London, chemistry, physios, physiology, 1916; assistant lecturer in 
chemistry, Battersea Polytechnic, 1917~18; assistant lecturer in chemistry, 
Itniversity College, Beculing, 1918-19; B.So., Honours chemistry, Ist Class, 
London, 1920. (Signed by) Holland Crompton, J. F. Spencer, J. Kenner. 

Fxbeieb, Gbobge Stbaton, 10, Hamilton Park Terrace, Hillhead, Glasgow. 
Student. A third>year student of chemistry at the Royal Technical College, 
Glasgow. Desirous of reading the results of recent research as given in the 
papers and abstracts in the Journal of the Chemical Society. (Signed by) 
F. J. Wilson, R. M. Caven, G. G. Henderson, Thomas Gray, Frank W. 
Young. 

Foobd, Alfred James, 98, Fleet Road, Hampstead, N.W.3. Preparer. 
Employed in the Scientific and Technical Department, Imperial Institute 
(five years), and studying in the Scientific Department at the Northern 
Polytechnic Institute in evenings. Desirous of having th© Society*s litera¬ 
ture and keeping in touch with modem chemical development. (Signed by) 
Raymond R. Butler, Frederic Ferraboschi, H. T. Islip, T. J. Drakeley, 
Thos. McLachlan. 

Fry, Victor Eric, Royal Hotel, Glasgow. University Undergraduate. 
Student at Royal Technical College, Glasgow, for degree of B.Sc. in Applied 
Chemistry and Associateship of Royal Technical College, with a view to 
following the profession of applied chemistry. (Signed by) F. J, Wilson, 
R. M.,Caven, Thomas Gray. 

Ghose, Sudhindra Nath, 16, Provost Road, London, N.W.3. Research 
Student. Student under Sir P. 0. R8.y, 1b.Sc. (Edin.), F.C.S., for three years; 
worked under Prof. B. B. Dey, D.Sc. (Lond.), F.C.S., for two years; graduated 
in 1920 as a B.Sc. of Calcutta, with Hons, in chemistry. Now a research 
student in the University College, London, studying for the Ph.D. degree 
of the London University in biological chemistry. (Signed by) J. C. Drum¬ 
mond, S. S. Bhatnagar, J. C. Ghosh, J. N. Mukherjee. 

Gibson, David Templeton, Altamont, Bangor, Co. Down. Research 
Student. B.Sc. chemistry (Hons.). Paper submitted for publication in 
Transactions. (Signed by) A. W. Stewart, A. Killen Macbeth, H. Graham. 

Gott, Herbert, 14, Fell Croft, Dalton-in-Furness, Lancashire. Student, 
Leeds University; final year. Honours chemistry course. (Signed 6y) 
Arthur Smithells, J. B. Cohen, H. M. Dawson. 

Green, William, South Parede, Northallerton, Yorks. Chemical Ceramic 
Engineer. Design of Chemical Plant. Research Work, Methods of Manu¬ 
facture. Specialising in ceramic ware used in the chemical industry, labora¬ 
tory and constructional. Formerly technical adviser and ceramic expert 
(chemical pottery and refractories), Headquarters Technical Staff. Depart¬ 
ment of Explosives Supplies, Ministry of Munitions, Storey’s Gate, London. 
Specialist de la Ceramique, French Ministry of War. Technical adviser on 
chemical pottery and plant for th© Nitrogen Products & Carbide Co., Ltd. At 
present: Technical adviser and representative to: Messrs. Shanks & Co., 
Ltd., Barrhead, Scotland, chemical ware manufacturers, laboratory and 
constructional; Messrs. Boving & Co., Ltd., Kingsway, London, W.C.2g» 
wood pulp chemical engineers; Messrs. Statham & Sons, Manchester, acid- 
resisting materials; Messrs. James Oakes & Co., Alfreton, acid-resisting 
materials; Messrs. Withnell Co., Ltd., Withnell, acid-resisting materials; 
and others. (Signed iy) W. Beamont Hart, C. Davidson, J. W. MeUor, 
R. B. Forster, E. F. Armstrong, F. Mollwo Perkin. 

Grebnham, John, Bedford, Halifax, Nova Scotia, Canada. Analytical 
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Ohendfit. Five years junior assistant to the late B. Barklie, Esq., F.C.S. 
PubHe analyst for city of Belfast, etc.; three years analyst for the Antrim 
Iron Ore Co., Ltd., Belfast; nine years assistant to Charles MoMuUan, Esq., 
F.I.C., public analyst for coimties of Donegal, Longford, etc., 7, William 
Street, South Belfast, Ireland. At present analyst and bacteriologist to the 
Scotia Pure Milk Co., Ltd., Halifax, N.S. Canada. (Signed by) Theophilus 
Harper, Robt. F. Blake, John Montgomery. 

Habbis, Alfbed Nobmak, “Bramley,” Haugh Bead, Walmer, Port 
Elizabeth, S. Africa. Chemist. Manager of Pharmaceutical Laboratory, 
employed in manufacturing, together with assay of crude drugs and galenicals 
and general analytical processes. (Signed by) Geo. W. Howard, T. E. Wallis, 
H. Lucas. 

Habbison, Douglas Frank, 19, Woburn Square, London, W.C.l. Under¬ 
graduate of King’s College, Cambridge. 1 am at present reading for the 
Natural Science Tripos, Part 1, which I shall take in June, 1921. 1 hope 
to take Chemistry, Part II, in June, 1922. (Signed by) Charles T. Heycock, 
W. J. Pope, Hamilton McCombie. 

Harry, Reginald Herman Roland, Apartado 42, Bilbao, Spain. 
Analytical Chemist. One year with Messrs. Harry, Dougall & Co., of 
Mar 3 q)ort, Cumberland; about three months with Messrs. B. W. & A. J. 
Atkinson, of 10, North Church Street, Cardiff; six years assistant chemist 
to James A. Allison, Esq., Apartado 46, Bilbao, Spain; two and a half 
years works chemist to Messrs. Eduardo K. Earle y Cia, Brass Founders, 
Apartado 60, Bilbao, Spain. At present chief chemist to Messrs. The 
Orconera Iron Ore Co. (Signed by) Alf. B. Campbell, James A. Allison, 
R. W. Atkinson, Alex. W. McLaren. 

Hawees, William Henry, 42, Great Sutton Street, Goswell Road, 
London, E.C.l. Analytical Chemist. Two years Technical Chemistry Dept., 
Northampton Polytechnic Inst., London, E.C.l; three years research chemist, 
British Metals Extraction Co., Swansea, S. Wales. Present occupation : 
with B. Kitto, Esq., Public Analyst, 366, City Road, London, E.C.l. (Signed 
by) R. Mullineux Walmsley, Samuel Field, A. H. Mundey, William Kitto, 
Bon. T. Kitto. 

Hulls, Leonard George, o/o Messrs. Peek, Frean & Co., Ltd., Drummond 
Road, Bermondsey, S.E.16. Chemist. General Works, Chemistry and Bac¬ 
teriology. Experimental and analytical chemist; original work still in 
progress on a chemical elaboration of the Wassermann blood test. Three 
years* work in France during the war: preparation of mercury organic 
compounds for treatment of venereal disease; detection of arsenic and 
mercury in organs of bodies (mentioned in R.A.M.C. Journal). Chemistry 
in connexion with bacteriology, etc. (Signed by) R. Whymper, A. H. Salway, 
Harold King. 

Jenkbs, Reginald William, 17, Braydon Road, Stamford Hill, N.16. 
Third-year Student at East London College. Passed External Intermediate 
B.Sc. Examination, 1913, and studying for Honours Chemistry B.Sc. 
Examination, 1921. (Signed by) J. R. Partington, F, G. Pope, James Taylor. 

, Jennings, James Sowden, 6, Portland Villas, Bath Street, Dewsbury, 
Yorkshire. Student, reading for final examination for degree of B.Sc. 
Chemistry, June 1921. (Signed by) W. Lowson, J. B. Cohen, Arthur 
Smithells. 

Johnson, Thomas Henry, 16, Framfield Road, Highbury, N.6. Lecturer 
and Demonstrator in Technical Chemistry, Northampton Polytechnic Institute, 
St. John Street, Clerkenwell, E.C.l. Five years chief metallurgist, Aerators, 
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Ltd., Edmonton. M. Inst. Met. (Signed hy) B. Mnllineux WaJmsley, Samuel 
Field, A. H. Mundey. 

JoiNBB, Ebio M^wabd, 17, Loyells Street, Birmingham. Lecturer at 
Handsworth Technical School. Student at Birmingham University, 1917-20 
(Chemistry); lecturer on chemistry, etc., at Handsworth Technical School, 
1020- ; demonstrator in chemistry, Aston Technical School (evening), 

1917-20. (Signed hy) H. Gordon Reeves, S. R. Carter, C. E. Wood, Wm. 
Wardlaw. 

Kat, William Whittle, 133, Lee Lane, Horwich, near Bolton. Chemist. 
B.Sc. (Honours Chemistry), Manchester; chief chemist, hydrosulphite pro¬ 
ducts plant at Messrs. Brotherton A Co.’s, Port Rainbow, Cheshire. (Signed 
by) R. W. Merriman, Ernest G. Gaul, Henry Stephen. 

Kineead, Robert William, HoUymount, Osborne Park, Belfast. Research 
Student. B.Sc. (chemistry main); published an article in Chermcal News, 
Jan. 7, 1921. (Signed hy) A. W. Stewart, A. Killen Macbeth, H. Graham. 

Kitohek, Ernest David, 50, Edensor Road, Keighley. Trained Certifi¬ 
cated Schoolmaster. Inter. B.Sc. (London), 1914; final year B.Sc. (Leeds). 
(Signed hy) Arthur Smithells, J. B. Cohen, H. M. Dawson*. 

Lawton, George, 3, Eldroth Road, Savile Paxk, Halifax, Yorks. Chemist, 
Campbell Gas Engine Co., Ltd., Kingston, Halifax. B.Sc., London, Honours 
in Chemistry. (Signed by) Arthur Bramley, James Bruce, Arthur S. Wood, 
W. J. Stansfield, H. H. Gray. 

Leaver, Charles, Hope House,” Winkfield, Windsor. Student at 
University College, London. Reading for B.Sc. (Hons. Chemistry) degree 
(London). He is very anxious to kee^ up-to-date in all developments of 
the science, and to be allowed the privilege of using the library. (Signed hy) 
Morris W. Travers, Irvine Masson, J. N. E. Day. 

Le Pla, Margaret, 36, Villiers RockI, Southall, Middlesex. Indexer to 
the Chemical Society’s publications. B.Sc. (Lend.); editorial and research 
assistant to (the late) Dr. J. C. Cain, 1910-21; formerly demonstratof and 
research assistant at Bedford College, London. Joint author with Dr. J. F, 
Spencer of the following papers : (i) ** Quantitative Separation of Thallium 
from Silver ” (Trans. C.S., 1908); (ii) “ Eine Elektrode zur Messung der 
Konzentration der CO^'-Ionen und der Zustand des Silbercarbonats in 
LOsung ” (Zeitech, anorg, Chem,, 1900, 65). (Signed hy) M. O. Forster, 
H. R. Le Sueur, John Greenaway, Clen^nce Smith, J. F. Spencer. 

Livermore, Frank Alfred William, 94, Bankes Road, Small Heath, 
Birmingham. Assistant Works Manager of Messrs. Lavender & Whitehouse, 
Wednesbury, metallurgists and heat-treatment specialists and founders. 
B.Sc. (Lond.); four years works chemist at Birmingham Metal A Munitions 
Co., Ltd.; three years assistant to Mr. C. Leigh, F.I.C., F.C.S.; two years 
assistant to Mr. L, Thomas, B.Sc., F.I.C.; consulting chemist; lecturer in 
chemistry. Staffs County College, Wednesbury (intermediate). (Signed hy) 
Cecil Leigh, Samuel Lcunb, J. Newton Friend. 

MoEwen, Basil Charles, H.E.H. The Nizam’s College, Hyderabad, 
Deccan, India. Science Professor, His Exalted Highness the Nizam’s College, 
Hyderab&d, Deccan, India. B.Sc. (1st Honours), London (chemistry). Science 
professor, H.E.H. the Nizam’s College, Hyderabad, since 1909 (excepting 
four and a half years’ war service); analyst to H.E.H. the Nizam’s Govern¬ 
ment, and assayer to H.E.H. the Nizam’s Mint. Published joint paper in 
the Transactions of the Chemical Society (1908, vol. 93, p. 1000 et »eq,) 
on The Mutual Solubility of 2-Methylpiperidine and Water.” (Signed by) 
J. N. Collie, B. D. Porritt, F. G. Donnan, Samuel Smiles, W. B. Tuck. 
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K^okib^ Hen&y Bbown, 6, Balfoisr Boad, Brighton.' Lecturer ki Bhar* 
maoeutics. Municipal Technical College, Brighton. Member Pharmaceutical 
Society, M.P.S.; pharmaceutical chemist, Ph.C.; seven years pharmacist, 
St. Thomas Hospital, London. (Signed by) W. W. Beeve, M. 0. Clutterbuck, 

D. Bidge. 

Maxtba, Jooendba Nath, B.Sc., 58a, Colootola Street, Calcutta (India). 
Besearoh Scholar and formerly Laboratory Assistant in the Presidency 
College. I was an assistant in chemical physiology in the Presidency 
College, and isolated picrates of dimethyl- and trimethyl-amines, the odor¬ 
iferous body in Hilsa fish found in some Indian rivers, and determined 
some ** Nutritive Principles in some Indian Foodstufis,” which constitutes 
a thesis which was submitted in an All-Indian competition. (Signed by) 
T. N. Majumdar, S. N. Do, U. N. Bay Chowdhuri, T. K. Ghose. 

Makdell, John, 12, Campden Hill Gardens, Kensington, W.B. Chemist. 
Training: East London College (session 1915-17, part session 1917-18); 
School of the Pharmaceutical Society (session 1919-20). Member of the 
Pharmaceutical Society. Continuing chemistry training. Wish to receive 
publications of Chemical Society, and have access to library. (Signed by) 
I. Sklar, S. Mellins, J. Tavroges, A, Houaaa^ H. Hunter. 

Mansubi, Qasim Au, M.So., 18, Hartington Grove, Cambridge. Besearch 
Scholar, Muslim University of Aligarh (India), at present engaged in research 
in the Cambridge University. M.Sc. in chemistry of the Punjab University 
(India); was demonstrator in F.C. College, Lahore (India); professor of 
science, Islamia College, Peshawar; and lecturer demonstrator in the Chemical 
and* Metallurgical Department of C.E. College, Calcutta; have done con¬ 
siderable research work. (Signed by) Charles T. Heycock, B. H. Atkinson, 
S. N. Dhar. 

Mehta, Manege Mebwanji, 116, Grosvenor Road, Highbury, London, 
N.5. Government of India Scholar (Research Student). M.A., M.Sc. 
(Bombay), A.I.I.Sc. (Bangalore); lecturer in physics and chemistry, Lady 
Hardinge Medical College, Delhi. Co-author with Dr. J. J. Sudborough of 
“ Perishing of Paper in Indian Libraries,” Journal of Indian Institute of 
Science. (Signed by) James C. Philip, M. A. Whiteley, K. G. Naik, Eric 
Sinkinson. 

Milne, Leslie Bxtbt, 27, Warren Road, Wanstead, London, E.ll. Works 
Chemist, Messrs. Loders A Nuooline, Ltd., Seed Crushers and Edible Oil 
Refiners, Hammersmith. Internal student (undergraduate) of the University 
of London; Faculty of Science at the South-Western Polytechnic Institute. 
Matriculated January, 1920; sitting for inter-science examination, July, 1921. 
(Signed by) E. R. Bolton, J. B. Coleman, J. C. Crocker. 

Moleswobth, John Davbnpobt Nbwall, Balcombe, Sussex. Employed 
on Technical Staff (civilian capacity). War Office, Whitehall, S.W.l. I am 
anxious to keep up-to-date in chemical research, especially in connexion 
with metals. Studied at the College of Technology, Manchester, for three 
years in the subject of brewing, during 1903-4-6; in the latter year obtained 
the Hons. Certif. of the City and Guilds in brewing. In the following year 
went to Selangor, Fed. Malay States, as a sugar chemist; afterwards added 
rubber production to the estate. Ceune home to join up in the Great War 
and obtained my lieut.-colonelcy. (Signed by) Edmund Knecht, Jas. Grant, 

E. L. Rhead, F. S. Sinnatt, John K. Wood. 

Mottbam, Sydney Wm. Royle, 178, Lloyd Street, Moss Side, Manchester. 
Certificated Teacher, Duoie Avenue Municipal School, Manchester. I am a 
fully qualified teacher, keenly interested in chemical research, and am in 
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my 0nal year for the awooiatesbip of the Manoheeter College of Technology, 
whieh I hope to obtain in May, 1921. I have had ten years’ teaching 
e^perienoe in general soienoe, including chemistry, at the Ducie Avenue 
Municipal School, Manchester, and am privately engaged in spectroscopical 
research. I am a member of the Manchester Astronomical Society, and 
have also been nominated for the Manchester Radio Scientific Society. I 
am^ also taking up research in photographic chemistry. (Signed hy) John 
Allan, Frank Lee Fyman, John K. Wood. 

Mxjbdooh, Donald Gbobge, 26, Olive Road, Crioklewood, N.W.2. Chemist 
in charge of Technical Laboratory, Research Dept., Tar & Ammonia Products 
Works, Beckton. B.So. (1st Class Hons., Lond., 1920); A.C.G.F.C. (Diploma, 
City and Guilds Technical College, Finsbury); Streatfeild Memorial Prize. 
1920 (practical chemistry); evening research student (pure organic chemistry), 
(Signed hy) G. T. Morgem, A. J. Hcde, H. M. Atkinson. 

Nance, .John Tbenoove, 9, Green Bank Drive, Sefton, Park, Liverpool. 
Assistant Lecturer and Demonstrator in Chemistry, Liverpool University. 
M.A., Oxford. (Signed by) E. C. C. Baly, F. C. Guthrie, L. W. Codd. 

Nathan, Colonel Sm Fbedebio Lewis, K.B.E., 37, £)omwaU Gardens, 
S.W.7. Author of numerous contributions to the literature of explosives, 
and originator of many manufacturing processes employed in the *explosives 
industry. (Signed hy) James J. Dobbie, Robert Robertson, Henry E. Arm¬ 
strong, Arthur W. Crossley. 

Pawley, Geoboe Chables, Crampton Street School, Newington Butts, 
S.E.lf. Student at East London College. 1 am an Honours student in 
chemistry at East London College, and 1 am in my third year, intending 
to do research next year. (Signed 6y) J. R. Partington, F. G. Pope, F. F. 
Peet. 

Pawsey, Edith Hilda, 4, Parade Mansions, Coldharbour Lane, Camber¬ 
well, S.E.5. Assistant Research Chemist. B.So. (Honours), A.I.C.; assistant 
research chemist at the South Metropolitan Gas Co. (Signed hy) Eimice A. 
Buoknell, William Barr, Vernon P. Hart. 

Pope, Cliffobd Geoboe, 18, Cowper Street, Redfield, Bristol. Student 
in Chemistry. (Signed hy) M. Taylor, F. Francis, F. W. Rixon, J. W. McBain, 
M. Nierenstein. 

PoBTEB, John Gtty, St. Mary’s Street, Ely, Cambs. Science Master, 
King’s School, Ely. Inter. B.Sc. (1st Honours, London). With a view to 
future research, am desirous of joining in order to keep in touch with 
modem progress in physical chemistry. (Signed hy) Thos. J. Kirkland, 
A. de Waele, Dudley Ridge. 

PouLSON, Thomas Henby, Bull Hill, Stafford. Engineer and Manager, 
The Corporation Gas Department, Stafford. 1st Class Honours grade 
inorganic chemistry, theoretical ; 2nd Class Honours grade inorganic chemistry, 
practical (City and Guilds examinations). Experience includes : charge of 
five gas works, carbonising coal and oil and treating residual products, 
induing the manufacture of sulphate of ammonia, benzol, etc.; the design 
and erection of various large chemiced plants and control of gas works, 
physical and chemical laboratories; developed successful process for use of 
ni^ cake in sulphate of ammonia manufacture; also process for manufac¬ 
ture of neutral dry sulphate of ammonia. Associate Member Institution of 
Mechanical Engineers; Associate Member Institution of Gas Engineers. 
(Signed hy) B. J. Milboume, A. V. Hendrickson, L. A. Rumble. 

Rasmussen, Hans THOBNiNa Bagoesqaabd, Chemical Laboratory of 
University, 6, Ostervoldgade, Copenhagen, K. Denmark. Assistant Lecturer 
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in Organio Ghemistry. (Signed bp) M. O. Forster, Jooelyn Thorpe, Ghr. 
Winther. 

Rbad, William John, 71, Northgate, Wakefield. Chief Chemist to West 
Biding of Yorkshire Bivers Board. M.So. (Manchester), F.I.C. (by examiner 
tion). Now acting as above; previously public an€d3mt and bacteriologist 
to the county of Somerset. (Signed by) H. T. Calvert, Charles H. Bothamley, 
Walter Leach. 

Rhodes, Edoab, Cross House, East Bierley, nr. Bradford. Student, Leeds 
University. Studying for B.Sc. Hons. (Signed by) Arthur Smithells, H. M. 
Dawson, J. B. Cohen, W. Lowson, M. S. Leslie. 

Roberts, Elwyn, 3, Mostyn Terrace, Bethesda, North Wales. Research 
Student. Two years chemist at Kynoch’s, Ltd., Arklow, Ireland, 1013-18; 
one year chemist at Nobel’s, Pembrey, S. Wales, 1918-19; B.Sc. (Wales), 
Ist Class Honours chemistry, 1920. (Signed by) Kennedy P. Orton, H. B. 
Watson, Frederick Soper, I. Cheer Roberts. 

Robinson, BLarold Edmttnd, 146, Platt Lane, Rusholme, Manchester* 
Analytical Chemist. One and a half years as Ist assistant analyst, James 
Woolleys, Sons & Co., Manchester; at present, analyst at A. O. Ferguson, 
Hollinwood, nr. Manchester; fourth-year student at Manchester College of 
Technology (course, general chemical technology). (Signed by) Frank Lee 
Pyman, R. Lindsay Grant, John K. Wood. 

Rogers, Cecil William, Boding Villa, Maybank Road, South Woodford, 
Essex. Teacher, Preston Grammar School, Preston, Lancs. 2nd Class 
Honours in B.Sc. (Lond.), 1920; teacher of chemistry. (Signed by) J. R. 
Partington, F. G. Pope, James Taylor. 

Rumsey, George Raymond, High Street, Hornchurch, Romford, Essex. 
Schoolmaster. B.Sc. (Lond), 1st Class Honours chemistry, 1920; science 
master, Parmiter’s Foundation School, Approach Roeid, E.2., 1920~present 
date. (Signed by) F. G. Pope, J. R. Partington, S. H. Woolhouse. 

Sarin, Jiwan Lal, Batala (Panjab, India). Industrial Surveyor (Dept, 
of Industries, Panjab), Sialkot City (India). (1) B.Sc. with Honours, year 
1918, Panjab University; (2) M.Sc. (chemistry), Ist Class, 1920, Panjab 
University; (3) research on ** Relation between Chemical Constitution and 
Optical Rotatory Power,” ” Derivatives of Diphenylenetriamino- and Amino- 
Camphor”; (4) demonstrator for two years. Government College, Lahore, 
(Signed by) Edwin Theodore Dean, N. A. Yajnik, S. R. Khosla. 

SooTT, John Richard, 12, Roundhay Crescent, Harehills Lane, Leeds. 
Student. Student at Leeds University since 1917; at present reading for 
the final examination for B.Sc. (with Honours in chemistry); engaged on 
research in organic chemistry tmder the direction of Prof. Cohen. (Signed 
by) Arthur Smithells, J. B. Cohen, H. M. Dawson, W. Lowson, P. K. 
Dutt. 

Silverberg, Harold, 187, Victoria Park Road, South Hackney, E.9. 
Works Chemist. B.Sc* (Honours chemistry), London University. 1 have 
been a works research chemist for the past two and a half years, and 
desire to keep in touch with the development of chemistry. (Signed by) 
Chcurles A. Keane, Henry J. S. Sand, George White, Otto Oberlftnder. 

Smith, Henry Edward, Oakdene Villas, South Street, Cottingham, nr. 
Hull. Works Chemist. Indentured with Messrs. W. H. Holmes & Sons, 
Newcastle-on-Tyne, and was with them from 1891 to 1899; with Thos. 
Hinshelwood & Co., Glasgow, from 1899-1905, as chemist and departmental 
manager; with Messrs. J. W. & T. A. Smith, Old Ford, London, E., 1906-14, 
as colour dept, manager; from 1916 to date with Memn. Raines & Porter, 
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£3. Hull, aa colour chemist and debartmental manager* {Signed by) Harry 
Thompson, W. Qeary, Thos. A. Nightscales. 

Smith, John, 31, Dempster Street, Greenock. Demonstrator in Chemistry, 
Edinburgh University. B.Sc. degree in applied chemistry (organic side) of 
Glasgow University (Nov. 1919). Elected AJ.C. (Jan. 1920). Demonstrator 
in chemistry, Glasgow (one year), then Edinburgh. {Signed by) James 
Walker, Leonard Dobbin, Sydney A. Kay. 

Smith, Pbboy Haery, 24, Hamilton Rpad, Ilford, Essex. Analytical 
Cliemist. Final year of Honours graduate course, Birkbeck College; eight 
years works analytical experience. (Signed by) Beginald G. Halstead, Samuel 
Sugden, E. D. Griffiths, F. J. Thomeycroft, F. Barrow. 

SowDEN, WiLUE, Femleigh, 48, High Street, Cleckheaton. Chemical 
Engineer. B.Sc. (chemistry), Leeds; chemist under Ministry of Munitions, 
testing coal tars and explosives; chemist in charge of manufacture of picric 
acid; now engaged on problems and plant with special regard to recovery 
of waste products. (Signed by) J. B. Cohen, H. M. Dawson, W, Lowson. 

Sfiebs, Charles William, 20, Florence Feurk, Bedlands, Bristol. Works 
Chemist. M.Sc. (Bristol), A.I.C.; research assistant. University Agricultural 
Research Station, Bristol, 1912-15; works chemist, James Robertson and 
Sons, Ltd., 1915; chemist at Central Laboratory, B.E.F., France, 1916-19; 
works chemist, J. S. Fry & Sons, 1919— . Publications ; M. Nierenstein 
and C. W. Spiers : “Uber Purpurogallin ” (I), B. 46, 3151,1913; C. W. Spiers: 
“ The Estimation of Tannin in Cider,” J, Agric, Science, vol. vi, p. 77, 1914. 
(Signed by) M. Taylor, F. W, Bixon, F. Francis, J. W. McBain, M. Nierenstein. 

Sfobinq, Percy Archibald, 78,»Warren Street, Fitzroy Square, W.l. 
Post Graduate Research Student, University College, London. B.Sc., 2nd 
Class Hons, in chemistry, London, 1920; at present hold 1851 Exhibition 
Science Research Bursary (1920); engaged in research in physical chemistry 
lab.. University College. (Signed by Irvine Masson, F. G. Donnan, S. S. 
Bhatnagar, W. E. Gamer. 

Stevenson, Harold, 6, Cranboume Road, Heaton Moor, Stockport. 
Works Chemist. Pcurt-time Lecturer in College of Technology, Manchester. 
Fellow of Institute of Chemistry. Research chemist, H.M. Chiswick Lab., 
1916; science master, Sedgebrook Grammar School, 1904-17; lecturer, 
Grantham Tech. Inst., 1912-15; associate scholar of University College, 
Nottingham; present post, works chemist, British DyestufEs Corp., Clayton. 
(Signed by) W. D. Rogers, Leon. E. Vlies, Frank Brinsley, A. D, Heywood, 
Raymond E. Crowther. 

Stoakley, Frederic James, University Chemical Laboratory. Labora¬ 
tory Assistant, Chief. Assistant to Prof. Sir W. J. Pope; formerly assistant 
to Prof. G. D. Liveing, lecturer on chemistry, Cambridge Technical Institute, 
1894-99. (Signed by) W. J. Pope, Charles T. Heycock, W. H. Mills, T. M. 
Lowry, Hamilton McCombie. 

Stooedale, Leonard Moore, Station House, Cullingworth, nr. Bradford. 
Final-year Honours Student, Leeds University, Studying for Honours B.Sc, 
pure chemistry, 1921. (Signed by) Arthur Smithells, H. M. Dawson, J. B* 
Cohen, W. Lowson, M. S. Leslie. 

Ward, John Frbdbbio, 50, Elgin Crescent, W.ll. Chemist. Chief chemist, 
the Crookes Laboratories, British Colloids, Ltd., 22, Chenies Street, W.C.l; 
consulting chemist to Carbon Products, Ltd., Bombay, imd English & Foreign 
Oil Fuels, Ltd. (Signed by) Hubert L. Lucking, Archibald Macpherson, 
James H. Gardiner. 

Weeks, Edward Joseph, 62, Forest Hill Road, E. Dulwich, S.E.22. 



Third year Hons, student in ohemistiy; taking final in Ootober ol the 
current year, and then proceeding to further research work at East London 
College. (Signed hy) J. B. Pcurtington, F. G. Pope, H. Fiimemore. 

Whitbhbad, Hugh Robinson, 3, Ebor Place, Hyde Park, Leeds. Student, 
Leeds University. Studying for B.Sc. (Hons.), chemistry; fourth year 
engaged on organic research work in collaboration with Mr. P. K. Butt and 
Mr. A. Wormall. (Signed by) Arthur Smithells, J. B. Cohen, H. M. Dawson, 
P. K. Dutt, W. Lowson. 

Wilkinson, Henry Austin, 41, Nun Mill Street, ^arcroft Road, York. 
Certificated Teacher. Pupil at Science Course, Archbishop Holgate’s Grammar 
School, York, 1908 to 1914; student at St. Paul*8 College, Cheltenham, 1914-15 
(Inter. B.Sc.); chief assistant chemist at Government (R.A.F.) Laboratory 
at Pont de 1’Arche, France, 1917 to 1919: analysis of steels, allo3r8, fuels, 
gases (poison), and investigation of metal mixing for anti-friction metals; 
student at South-Western Polytechnic Institute, 1920-1 ; teacher, including 
chemistry, under London Coimty Council at present. Diplomas : (1) Northern 
Univ. Matric., 1912, including chemistry; (2) London Univ. Matric., 1914, 
including chemistry; (3) London Univ. Inter B.Sc. degree, including 
chemistry, 1916. (Signed by) J. B. Coleman, F. H. Lowe, F. Amall. 

Wilkinson, Willie Horner, Flush Lodge, Heckmondwike, Yorks. 
Chemist. In charge of metallurgical laboratory; member of the Institute 
of Metals, the American Chemical Society, and Society of Chemical Industry. 
(Signed by) R. S. Cahill, C. E, Womersley, Barker North. 

Williams, May, 6 , Ruskin Close, Meadway, N.W.ll. Demonstrator in 
Chemistry, London School of Medicine for Women. B.Sc. (Lend.), Hons, 
chemistry. (Signed by) Sibyl T. Widdows, J. A. Gardner, T. S. Moore, 
James C. Philip. 

Wilson, Christopher Percy, 8, Rivington Road, Pendleton, Manchester. 
Chief Assistant, Chemical Laboratory, the Grammar School, Manchester. 
Six years* practical experience as assistant in the chemical laboratory of 
Manchester Grammar School; three years as junior, 1911-14; three years 
as chief assistant, 1918-21. I hold two 1st Class Certificates for preliminary 
and intermediate chemistry, and have also nearly completed a three years* 
advanced course in general chemistry at the Manchester College of Technology. 
(Signed by) Francis Jones, John K. Wood, Frank Lee Pyman. 

Woodman, Rowland Marcus, 72, Ladypit Lane, Beeston Hill, Leeds. 
Student, Leeds University. Final year of B.Sc. (Hons. Chem.). (Signed by) 
Arthur Smithells, J. B. Cohen, H. M. Dawson, W. Lowson, M. S. Leslie. 

Wormall, Arthur, 20, Ashville View, Ceurdigan Road, Leeds. Student, 
Leeds University. Studying for Hons. B.Sc. (chemistry), fourth year; 
engaged in organic research work in collaboration with Mr. P. K. Dutt and 
Mr. H. R. Whitehead. (Signed by) Arthur Smithells, J. B. Cohen, H. M. 
Dawson, P. K. Dutt, W. Lowson. 

Worrell, Stanley Wilson, 43, Winchelsea Road, Tottenham, N.17. 
Student, reading for B.Sc. (Hons.) at London University College. Desirous 
of keeping in touch with the developments of chemistry and of luing the 
library. (Signed by) J. N. E. Day, O. L. Brady, Henry Terrey. 
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The following Certificates hare been authorised by the Counoii 
for presentation to ballot under Bye-Law 1 (2): 

Liohtbabdx, Oeobox Hxkby Phiuf, No. 2309 L Street, Sacramento, 
California, U.S.A. Analytical, Consulting and Forensic Chemist; State 
Engineer of Tests, State of California, U.S.A; late Chemist for Southern 
Pacific Railroad Company, Sacramento, California; Graduate University of 
California, degree Ph.G.; Hamilton College of Law, degree L.L.B.; teacher of 
industrial sciences, Sacramento Night High School; late City Chemist City 
of Sacramento (6 years) {Signed by) H. V. Arny, P. W. Bunyan. 

Talwab, Dhtanath, Dayal Bagh, Agra, U.P., India. Head of the 
Chemical Laboratory, Dayal Bagh, Agra. B.Sc. (with Honours in chemistry) 
of the Punjab University; research scholar at the Indian Institute of Science, 
Bangalore, for about two years; at present the head of the Chemical 
Laboratory, Dayal Bagh, Agra. (Signed by) Horace B. Dunniclifi, Gilbert J. 
Fowler. 

Tobbance, William, Grootfontein Agricultural College, Middleburg (Cape). 
Chemist. Twelve years metallurgical chemistry; four and a half years 
agricultural chemistry. (Signed by) H. J. Page, E. J. l^ussell. 

Williams, Guy Yandall, 468, Elm Avenue, Norman, Okla. Professor 
of Physical Chemistry, University of Okla. B.A,, 1906, M.A. 1910,, 
Oklahoma University; M.S., Chicago University, 1911; Ph.D., Illinois 
University, 1913; instructor in chemistry, 1906-8; associate professor, 
1908-14; professor of physical chemistry. University of Oklahoma, 1914- ; 

Fellow, University of Illinois, 1911-13. Published, with E. W. Washburn, 
“ A Precision Viscosimeter,” 35, 737; and “ Viscosities and Con¬ 
ductivities of Aqueous Solutions of Ba.ffinose,” J.A.C7./S., 35, 760. “ A 

Scientists’ Officers’ Reserve Corps,” Metallurgical and Chemical Engineer, Oct., 
1917. (Signed by) Hilton Ira Jones. 




PROCEEDINGS 

OF THB 

CHEMICAL SOCIETY. 


Ordinary Scientific Meeting, Thursday, June 3rd, 1920, at 

8 f).m. 


The Chairman referred to the loss sustained by the Society, 
through death, of: 


James Parkinson 


Elected. 
Nov. 2nd, 1866. 


Messrs. R. W. Alloway, W. Brash, J. N. E. Day, J. W. Gilder, 
and J. H. Pye were formally admitted Fellows of the Chemical 
Society. 

Certificates were read for the first time in favour of: 

Samuel Bartol Bratley, 61, Francis Street, Leicester. 

David Cardnell, M.Sc., 14, Blair Road, Alexandra Park, Manchester. 
Arthur Walter Cox, 670, Romford Road, E.12. 

Louis Anderson Fenn, B.Sc., 100, Highgate, Kendcd. 

Ellen Field, M.Sc., 64, Warrender Park Koad Edinburgh. 

Austin William Frost, The Level, Brierley Hill. 

Frances Mary Hamer, M.Sc., 65, Dartmouth Park Hill, N.W.5. 

Edna Elizabeth Holmes, 72, Barmeston Road, Catford, S.E.6. 

Mary Johnson, B.A., 6, Beechwood Street, Sunderland. 

Norman Veitch Lothian, B.Sc., M.B., Ch.B., R.A.M. School of Hygiene, 
Blackpool. 

Paul Michael Mooney, B.Sc., 1, Khedive Road, Forest Gate, E.7. 

Ralph Howard Raine, 278, South Lambeth Road, S.W.8. 

William Preston Riley, 240, Gulson Road, Coventry. 

Ernest Alfred Wenhaston Shaw, Southview, Cartmel, Lancashire. 

Martha Annie Whiteley, M.A., D.Sc., Ill, Castelnau, Barnes, S,W»13, 
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The following papers were read: 

** Studies in the camphane series. Part XXXVIII. The cyano- 
hydrazone of camphorquinone.” By M. O. Fobstsb and 
W. B. Savillb. 

“Arsinio adds derived from guaiacol and veratrole.’' By B. G. 

Fabgheb. 

''Diphenylarsenious chloride and cyanide. (Diphenylchloroarsine 
and diphenyloyanoarsine.)'' By G. T. Mobgan and D. C. 
ViNING. 

Organo-derivatives of bismuth. Part III. The preparation of 
derivatives of quinquevalent bismuth.” By F. Challbngeb 
and A. E. Goddaed. 

“The influence of nitro-groups on the mobility of substituents in 
the benzene nucleus. Part II. The dinitrotoluenes.” By 
J. Kenner and M. Parkin. 

“ The decomposition of nitric esters.” By R. C. Farmer. 


Ordinary Scientific Meeting, held in the Lecture Hall of the 
Institution of Mechanical Engineers on Thursday, June 17th, 1920, 
at 8 p.m., Sir James J. Bobbie, M.A., D.Sc., F.R.S., President, 
in the Chair. * 

The President announced that the Sodety had lost, through 
death, the following Fellow; 

Elected. Died. 

Benjamin Owen Jones. Dec. 5th, 1907. May 27th, 1920. 

Messrs. W. Barr and L. D. Goldsmith were formally admitted 
Fellows of the Chemical Sodety. 

Certificates were read for the first time in favour of: 

Wallace Wright Adamson, M.B., Gh.B., 1, Ashwood Villas, Headingley 
Lane, Leeds. 

Shanti Swarupa Bhatnagcu*, M.Sc., University College, Gower Street, W.C.l. 

Walter Theodore Karl Braunholtz, B.A., Goslar, Adams Boad, Cambridge. 

Patrick Gill Griffith, Three Gables, Walton-on-Thames. 

Jenkyn Arthur Griffiths, 60, Porohester Terrace, Bayswater, W. 2. 

Harry Millar Jacobs, Umhlatuzi Mill, Filixton, Zululand. 

Len David Jones, B.Sc., Box 1163, Johannesburg, S. Africa. 

Jagadindrcuiath Lahiri, M.So., KhirertoUa, Howrab, liidia. 

Phyllis Violet McKie, M.So., Castle Bank, Bangor. 

Ida Smedley MaoLean, D.Sc., 68, Overstrand Mansions, S.W. 11. 
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Don Joseph Nicholas Perera, B.So.» 26, Great Prescott Street, E. 1. 

Nora Renouf, 29, Stanley Gardens, W. 11. 

Marion Crossland Soar, B.Sc., 50, Bammead Road, Beckenhcun. 

RoneJd Sutcliffe, 11, Henderson Road, Sunderland. 

Sylvester Solomon Zilva, D.Sc., Ph.D., Lister Institute, Chelsea Gardens, 


S.W. 1. 


Messrs. G. Barr and C. S. Ellis were elected Scrutators, and a 
ballot for the election of Fellows was held. The following were 
subsequently declared elected as Fellows: 


Urban Aspey. 

Pramod Krisor Banerjee, M.Sc. 
Henry Leonard Bolton. 

David MacIntyre Boyd. 

Philip Buckle, B.Sc. 

Wattie Alan Burford. 

Leonard Arthur Merritt Burt. 
Lionel Sidney Cheeseright, M.C. 
Cecil Henry Douglas Clark, B.Sc. 
Frederick James Darbyshire, B.Sc. 
Richard Harry Doughty. 

William Henry Farrant. 

John Charles Frodsham. 

Alban Godwin Gordon, B.Sc. 

William Herbert Gray, M.Sc. 

Robert Gray Hails. 

Alfred Douglas Heywood. 

John Isaacs Hill, B.Sc. 

Roderick Miller Douglas Hodge. 
Harold Hunter, B.Sc. 

John William Lamb. 


Thomas Lambert. 

Harry Lowery, B.Sc. 

Norman Lynn.* 

James Mathews McEntegart, M.Sc. 
Harry Bulmer Marston, B.Sc. 
Arthur Douglas Miniman, M.A. 
John Stanley Morgan, M.Sc. 

William Burnett Reina Newlands. 
Percival Frederick No vis. 

Harold Osborn. 

Thomas Clark Petrie. 

Harold James Poole, B.Sc. 

Akira Shimomura. 

William Singleton. 

Frederick Charles Smith. 

William James Smith. 

Robert John Sudlow. 

Ronald Hawkesby Thomas. 

Phuldeo Sahay Varma, M.Sc. 

Boland Woods, M.B.E. 


Prof. J. C. McLennan, F.R.S., then delivered his Lecture on 
Helium.'" A vote of thanks to the Lecturer, proposed by Prof. 
Smithells, seconded by Prof. Donnan, supported by Sir Richard 
Threlfall, was carried with acclamation, and acknowledged by Prof. 
McLennan. 


BYELAWS. 

Copies of the new Bye-Laws of the Society, which came into 
force on June 1st, 1920, can now be obtained by Fellows on 
application to the Assistant Secretary. 
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LIST OP FELLOWS, 1920. 

The List of Fellows for 1920 is being prepared, and changes of 
address received after July 31st, 1920, cannot be included therein. 
Fellows whose Christian names and degrees do not appear in full 
are particularly requested to notify the Assistant Secretary. 

Owing to the increasing cost of paper and printing, the Council 
has decided that the List shall be sent to those Fellows only who 
make application. 


THE LIBRARY. 

The Library will be closed for Stocktaking from Monday, 
August 9th, until Saturday, August 21st, 1920, inclusive. 


ADDITIONS TO THE LIBRARY. 

I. Donations 

India, Chemical Sehvices Committee, 1920. Report. Simla 
1920. pp. xii+122. {Reed. 20/5/20.) From the Committee. 

Curtis, A. H. Manganese ores. (Imperial Institute Mono¬ 
graph on Mineral Resources) London 1919. pp. x + 118. Ss, 6d, 
net. (Reed, 25/5/20.) From the Director. 

Davies, G. M. Tin ores. (Imperial Institute Monograph on 
Mineral Resources.) London 1919. pp. x + 112. 3s. 6d. net. 

{Reed. 25/5/20.) From the Director. 

Kentish, Thomas. The pyrotechnist's treasury. The complete 
art of making fireworks. 2nd edition. London 1887. pp. xiv + 
218. ill. {Reed. 7/5/20.) From Mr. Cecil Duncan. 

Martin, Geoffrey. Animal and vegetable oils, fats, and waxes 
. . ., including the manufacture of candles, margarine and butter. 
London 1920. pp. x + 218. ill. 12^. M. net. {Reed. 15/6/20.) 
From the Publishers: Messrs. Crosby Lockwood and Son. 
Meldola, Raphael. Chemistry. (Home University Library.) 
London [1913]. pp. 255. 28. net. {Reed. 14/4/20.) 

Prom the Publishers: Messrs. Williams and Norgate. 
Mortimer, G. W. Pyrotechny; or, a familiar system of 
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recreative fire-works. 2nd edition. London [1824]. pp. xvi-f 
126. ill. (Reed, From Mr. Cecil Duncan. 

Onslow, Mubiel Wheldale. Practical plant biochemistry. 
Cambridge 1920, pp. vi+178. 16^. net. (Reed, 15/5/20.) 

From the Publishers: The Cambridge University Press. 
Rastall, R. H., and Wilcockson, W. H. Tungsten ores. 
(Imperial Institute Monograph on Mineral Resources.) London 
1920. pp. x-f-82. 3«. 6(5?. net. (Reed, 25/5/20.) 

From the Director. 

SociETATEi DE Chimie DIN ROMANIA. Buletinul. .Year I, etc. 
Bucuresti 1919-f. (Reference,) From the Society. 

West of Scotland Iron and Steel Institute. Journal. Vol. 
27, etc. Glasgow 1919-}-. (Reference.) 

From thf} Faraday Society. 
Zeitschrift fur Elektrochemie und angewandte physikalische 
Chemie. Vol. 26, etc. Halle a. S. 1920-i-. (For circulation.) 

From the Faraday Society. 


II. Bp Purchase, 

Bouchonnet, a. Bismuth, etain, plomb. Paris 1920. pp. x + 
376. 5s.net. (5(?c^. 21/5/20.) 

Brown, Nelson Courtlandt. Forest products, their manufac¬ 
ture and use: embracing the principal commercial features in the 
production, manufacture, and utilization of the most important 
forest products other than lumber, in the United States. New 
York 1919. pp. XX-h472. ill. 21«. net. (Reed, 12/5/20.) 

Chalmers, T. W. Paper making and its machinery: including 
chapters on the tub sizing of paper, the coating and finishing of 
art paper and the coating of photographic paper. London 1920. 
pp. xii-fl78. ill. 26s. net. (Reed. 13/5/20.) 

Classen, Alexander, and Cloeren, H. Quantitative analysis 
by electrolysis. Revised, rearranged and enlarged English 
edition. By William T. Hall. New York 1919. pp. xiv -1-346* 
ill. 17^. U, net. (Reed. 12/5/20.) 

Dolt, Maurice L. Chemical French. An*introduction to the 
study of French chemical literature. Easton, Pa., 1918. pp. 
viii4-398. 18«. net. (Reed. 12/5/20.) 

Hisoox, Gardner D. [Editor]. Henley's twentieth century 
formulas, recipes and processes. Containing ten thousand selected 
household and workshop formulas. 1919 edition, revised and 
enlarged. New York 1919. pp. 807. (Reference.) 21s. net. 

Hurter, Ferdinand, and Driffield, Vbro Charles. See 
Royal Photographic Society of Great Britain. 
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Ingle, Herbert. A manual of agricultural chemistry. 4th 
edition. London 1920. pp. viii+432. ill. 165. net. (Reed. 
12 / 6 / 20 .) 

Molinari, Ettore. Treatise on general and industrial inorganic 
chemistry. 2nd edition, translated from the 4th Italian edition 
by Thomas Henry Pope. London 1920. pp. 3cx+876. ill. 425. 
net. (Reed. 12/6/20.) 

Monographieen aus der Geschichte der Chemie. Edited by 
Georg Wilhelm August Kahlbaum. I—^VIII. Leipzig 
1897—1904. -ill. (Reed. 8/6/20.) 

Noyes, William Albert. Organic chemistry for the laboratory, 
3rd edition, revised and enlarged. Easton, Pa., 1916. pp. xii + 
292. ill. 125. net. (Reed. 12/6/20.) 

OsTWALD, Wilhelm, and Drucker, Carl. Handbuch der 
allgemeinen Chemie. III. Die Eigenschaften der Gase. Kinetische 
Theorie. Zustandsgleichung. By J. P. Kuenen. Leipzig 1919. 
pp. viii + 448. ill. (Reference.) 

Phillips, Francis C. Chemical German. An introduction to 
the study of German chemical literature: including rules of nomen¬ 
clature, exercises for practice and a collection of extracts from 
the writings of German chemists . . . and a vocabulary of German 
chemical terms and others used in technical literature. 2nd 
edition. Easton, Pa., 1915. pp. viii+252. 125. net. (Reed. 

1215/20.) 

Planck, Max. Vorlesungen iiber die Theorie der Warmes- 
trahlung. 3rd edition. [Reprint of 2nd edition.] 1919. pp. x + 
206. (Reed. 25/5/20.) 

Rosenhain, Walter. Glass manufacture. 2nd edition. 
London 1919. pp. xvi + 258. ill. 125. 6d. net. (Reed. 12/5/20.) 

Royal Photographic Society of Great Britain. A memorial 
volume containing an account of the photographic researches of 
Ferdinand Hurter and Vero C. Driffield: l^ing a reprint of 
their published papers, together with a history of their early work and 
a bibliography of later work on the same subject. Edited by 
William Bates Ferguson. London [1920], pp. xii+374. ill. 
265. net. (Reed, l'r/5/20.) 

Schwartz, — von. Fire and explosion risks . , . detection, 
investigation and prevention of dangers arising from fires and 
explosions of chemico-technical substances and establishments. 
Translated from the revised German edition by C. T. C. Salter. 
London [1904, reprinted 1918]. pp. xxii+358. 185. net. (Reed. 
17/5/20.) 

Seidell, Atherton. Solubilities of inorganic and organic sub- 
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stianoes. 2 iid edition. London 1920. pp. zxii + 846. {Reference.) 
46«. neit. 

Society of Chemical Industry. Reports of the progress of 
applied chemistry. Vol. II, 1917, etc. London 1918+ . 
{Reference.) 

Stillman, Thomas Bliss. Engineering chemistry. A manual 
of quantitative chemical analysis for the use of students, chemists 
and engineers. 5th edition. Easton, Pa., 1916. pp. viii + 760. 
ill. 36«. net. {Reed. 12/6/20.) 

Taylor, Hugh Stott. ^el production and utilization. London 
1920. pp. xiv + 298. ill. 10«. ^d. net. {Reed. 12/5/20.) 

Vallery-Radot, Rene. The life of Pasteur. Translated by 
Mrs. R. L. Devonshire. With an introduction by Sir William 
O sLER. London 1919. pp. xxii + 484. ill. lOs. ^d. net. {Reed. 
17/6/20.) 

West Africa. Committee on edible and oil-producing nuts and 
seeds. Report and minutes of evidence. 2 vols. London 1916. 
pp. 48, ii + 234. 25. ^d. net. {Reed. 27/5/20.) 

Winkler, Clemens. Lehrbuch der technischen Gasanalyse. 
4 th edition, edited by Otto Brunck. Leipzig 1919. pp. xii + 254. 
ill. {Reed. 25/6/20.) 

Zsigmondy, Richard. Kolloidchemie. 2 nd edition. Leipzig 
1918. pp. xvi + 402. ill. {Reed. 8/6/20.) 


in. PamphleU. 

Albuquerque, Matheus d'Andrade. Oleatos e estearatos 
(sab5es) de alguns metaes. (From the Revista chim. pura applic,, 
1916, [ii], 1.) 

- Sobre uma rela 9 ao entre os espectros de absorp 9 ao visiveis 

de alguns metaes nos sens derivados: M^X '4 e (M 2 )^^X'e (saes de 
sesquioxydo). (From the Revista ehim. pura applie.^ 1916, [ii], 1.) 

- Catalise. (From the Revista chim. pura appUc.^ 1918, 

[ii]. 3.) 

- A variasao dos calores atomicos em func 9 ao da tempera- 

tura. Ponta Delgada 1919. pp. 20. 

Association of British Chemical Manufacturers. The 
chemical industries of German Rhineland; a summary of the report 
of the British Chemical Mission on chemical factories in the 
occupied area of Germany, London 1920. pp. 29. ill. 

Chwolson, 0. D. Sur lee poids atomiques. (From the BvM. 
Acad. Sd. Petragrad, 1915.) 
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Perguson, John B. The term ‘'inversion/' (From Science, 
1919, [N.8.], 60.) 

Hughes, John. The action of lime in the soil. (From the 
J, Bath & W. & S. Go. Soc., 1919, [v], 13.) 

Imperial Mineral Resources Bureau. First annual report, 
with appendix. London 1920. pp. 24. 

Merwin, Herbert Eugene, and Hostetter, J. Cl^yde. Hema¬ 
tite and rutile formed by the action of chlorine at high tempera¬ 
tures. (From the Amer. Min., 1919, 4.) 

Sen, Nagendra Nath. Interaction of phosphorus halides and 
arsenious and arsenic compounds. (From the J. Froc. Asiatic 
Soc. Bengal, 1919, N.S. 16.) 

Sinnatt, Frank Sturdy. Notes on coal analysis. {Lancs. & 
Cheshire Coal Research Assoc.y Bulletin No. 4.) 1920. 

Sinnatt, Frank Sturdy, Stern, Harry, and Bayley, Frank. 
Coal dust and fusain. {Lancs. & Cheshire Goal Research Assoc., 
Bulletin No. 5.) 1920. pp. 20. 

West, Clarence Jay. Chemical warfare. [Bibliography.] 
(From Special Libraries, 1919.) 

- A short bibliography of sulfite alcohol: a list of articles 

on the production of alcohol from sulfite waste liquor. (From 
Paper, 1919, 26.) 

- The electric furnace as applied to metallurgy: a reading 

list, 1900—1919. (From Trajns. Amer, Electrochem. Soc,, 1920, 

37.) 

West, Clarence Jay, and Greenman, Edward D. A reading 
list on industrial research. With an introduction by Arthur D. 
Little. (From Special Libraries, 1920.) 



PROCEEDINGS 


OF THE 

CHEMICAL SOCIETY. 


Ordinary Scientific Meeting, Thursday, Jijine 2nd, 1921, at 
8 p. m., Dr. M. 0. Forster, F.R.S., Treasurer, in the Chair. 

f 

The Chairman referred to the loss sustained by the Society, 
through death, of: 

Elected. Died* 

Thomas Hartley . Feb. 10th, 1920. May 21st, 1921. 

The following were formally admitted Fellows of the Chemical 
Society: 

Sir F. Nathan, L. G. Hulls, and M. M. Mehta. 

Certificates were read for the first time in favour of : 

Adam Archibald Anthony, 16, West Parade, Rhyl. 

Abu Mohamed Bakr, B.Sc., 121, St. MichaeTs Hill, Bristol. 

Frederick Ma 3 niard Bland, 137, Parkdale Road, Plumstead, S.E. 18. 

William George Brabyn, 7, Livingston Road, Battersea, S.W. 11. 

Parvataneny Siviah Chowdary, 11, Union Street, Aberdeen. 

George Ernest Collins, B.Sc.Tech., 37, Marshall Road, Levenshulme, Man¬ 
chester. 

Iresh Chandra Gupta, M.Sc., 21, Cromwell Road, S.W. 7. 

Stanley Reginald Hole, 10, Ringstead Road, Catford, S.E. 6. 

Ernest Albert Rudge, B.Sc., A.I.C., 21, Syr David’s Avenue, Cardifi. 

Leonard Sachs, 280, Market Street, Pretoria, S. Africa. 

Thomas Marvel Sharp, B.Sc.Tech., A.I.C., 62, Longley Road, Harrow-on-the- 
HiU. 

The following papers were read: 

** Derivatives of sulphur in commercial salvarsan. Part I.” By 
H. King. 

“ Physical chemistry of the ojddes of lead. Part I. The solubility 
of lead monoxide.’’ By S. Glasstonb. 
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''Latent heats of fusion. Part I. Benzophenone, phenol, and 
sulphur.” By K. Stratton and J. R. Partington. 

" Researches on residual afllnity and co-ordination. Part V. 
Gallium acetylacetone and its analogues.” By G. T. Morgan 
and H. D. K. Drew. 

" Interaction of sulphur monochloride with organic acid amides.” 
By K. G. Naik. 

" Some new tricyclic bases.” By T. S. Moore and I. Doublbday. 
“ Experiments on the synthesis of the polyacetic acids of methane. 
Part II. Some abnormal condensations of malonic and 
cyanoacetic esters with halogenated methanes.” By C. K. 
Ingold and W. J. Powell. 


Ordinary Scientific Meeting, held in the Lecture HaU of the 
Institution of Mechanical Engineers on Thursday, June 16th, 1921, 
at 8 p.m., Sir James Walker, D.Sc., F.R.S., President, in the 
Chair. 

The President announced the loss sustained by the Society, 
through death, of the following Fellows : 

Elected. Died. 

John Hughes . Dec, 17th, 1868 June 5th. 

Alexander Mitchell Kellas. May 3rd, 1894 June 5th. 

Certificates were read for the first time in favour of : 

Cyril Wilfred Bonniksen, B.Sc., c/o Messrs. Lockett Bros., Ltd., Casilla 714, 
Iquique, Chile. 

Edmund John Bowen, B.A., University College, Oxford. 

Arthur Benjamin Bradley, 7a, Inglethorpe Street, Fulham, S.W. 6. 

James Bridge, Gas Works, Elland, Yorks. 

Oliver Anthony Patrick Clark, 6, Grove Lane, Kingston-on-Thames. 

John William Fuller, 35, Chesholm Boad, Stoke Newington, N. 16. 

Harold Reginald Humphreys, 61, Somers Road, Walthamstow, E. 17. 

Paul Nicolai Koggerman, The University, Dorpat, Esthonia. 

Hubert William Henry Lee, 24, Onslow Gardens, Wallington, Surrey. 
Charles Wentworth Levy, 76, Wellingboro’ Road, Rushden, Northants. 

Iven Ludvig Alexander Od^n, The University, Stockholm. 

George James Warren, 28, Bavent Road, Camberwell, S.E. 5. 

Certificates have been authorised by the Council for presentation 
to Ballot under Bye-law I (2) in favour of : 

Henry Oscar Askew, M.A., Rosthwaite, Konini Road, Riccarton, Christchurch, 
New Zealand. 

Lawrence Wade Bass, Ph.B., 1248, Yale Station, New Haven, Connecticut, 
U.S.A. 

Ernest Edward Hartmann, 222, Hamilton Street, Bound Brook, N.J., U.S.A. 
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Messrs. J. G. P. Dnice and H. S.'^Redgrove were elected Scru¬ 
tators, and a ballot for the election of FeUows was held. The 
following were subsequently declared elected as Fellows: 


Sydney Bowie, B.Sc. 

George Bernard Brook, F.I.C. 
Johannes Sybrandt Buck, B.Sc., 
A.I.C. 

Alan Newton Campbell, B.Sc. 

Alfred Herbert Dodd, B.A., A.I.C. 
Clarence Victor Ferries, B.Sc. 

Adolph L. Friedenthal, B.A. 

Nand Lall Gheik, B.Sc. 

Cecil Sayers Harman. 

John Alfred Hindle. 

Louis Hunter, B.Sc. 

Evelyn Arthur Mason, B.Sc. 

John Charles Mellersh. 

John Mendus. 

Satya Prosonna Mukerjee. 


Sheikh Muzaffar-ud-Din, M.Sc. 
George Norman Myers. 

Joseph Poulson. 

Bonald Arthur Pratt. 

James Walter Edward Boss. 
Sailendra Nath Sen, B.Sc. 
Antonin Simek, Ph.D. 

Frank Bergmann SmaU. 

George Spall. 

John Frederick Smerdon Stone. 
Claude Moorhouse Stoney. 

Muneo Tani. 

George Frederick William Webb. 
William Meiribn Williams. 
Boland de Zoysa, B.Sc. 


Professor Benjamin Moore, F.R.S., then delivered his Lecture 
on “ The Natural Photo-synthetic Processes on Land and in Sea 
and Air, and their relation to the Origin and Preservation of Life 
Upon the Earth.” A vote of thanks to the Lecturer, proposed by 
Dr. H. H. Dale, seconded by Prof. G. T. Morgan, and supported 
by the Chairman, was carried with acclamation, and acknowledged 
by Professor Moore. 


LIST OF FELLOWS, 1921. 

The List of Fellows for 1921 is being prepared, and changes of 
address received after July 31st, 1921, cannot be included therein. 
Fellows whose Christian names and degrees do not appear in full 
are particularly requested to notify the Assistant Secretary. 

Owing to the heavy cost of printing, the List will only be sent 
to those Fellows who make application. 


THE LIBRARY. 

The Library will be closed for Stocktaking from Monday, August 
Ist, until Saturday, August 13th, 1921, inclusive. 

During the four weeks, August 15th to September 10th, the 
Library will close daily at 5 p.m. 
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ADDITIONS TO THE LIBRARY. 

I. Donations, 

Atack, Fbedebick WnjJAM [Editor], assisted by Leonabd 
Whinyates. The Chemists’ Year Book 1921. Manchester 1921. 
pp. viii+1142. ill. (Reference,) 218, From the Author. 

CoPAUX, H. Introduction to general chemistry : an exposition 
of the principles of modem chemistry. Translated by Henry 
Lefpmann. Philadelphia [1920]. pp. x+196. ill. $2.00 net. 
(Reed, 10/5/21.) 

From the Publishers : Messrs. P. Blakiston’s Son & Co. 
Cross, Charles Frederick, and Be van, Edward John. A 
text-book of paper-making. Containing additional matter . . . with 
collaboration of John Frederick Briggs. 5th edition. London 
1920. pp. xii+528. ill. SOs, net. (Reed, 27/5/21.) 

From the Authors. 

Hatjsding, a. Handbuch der Torfgewinnung und Torfverwer- 
tung. 4th edition. Berlin 1919. pp. xvi-f534. ill. (Reed, 
26/5/21.) From Mr. H. M. Spiers. 

Knapp, Arthur William. Cocoa and chocolate : their history 
from plantation to consumer. London 1920. pp. xii 4*210. ill. 
128. 6d. net. (Reed. 12/5/21.) From the Author. 

Martin, Geoffrey. Perfumes, essential oils, and fruit essences 
used for soap and other toilet articles . . . including their chief 
constants, methods of analysis, and numerous practical recipes, 
for the chief perfuming mixtures. London 1921. pp. viii+138. 
iU. 125. ed. net. (Reed. 6/6/21.) 

From the Publishers : Messrs. Crosby Lockwood & Co. 
Mourbu, Charles. La chimie et la guerre : science et avenir. 
Paris 1920. pp. vi 4-384. 10 fr. net. (Reed, 26/5/21.) 

From the Publishers : MM. Masson et Cie. 
Newlands, John Alexander Rbina. On the discovery of the 
periodic law, and on relations among the atomic weights. London 
1884. pp. viii4-40. (Second copy.) From Mr. J. C. N. Eastick. 

Oxford University Junior Scientific Club. Transactions. 
N.S. Nos. 19—30, and 33. Oxford 1904—1907, 1909. (Reference.) 

From Mr. R. N. Garrod Thomas. 
Partington, Jambs Riddick. A text-book of inorganic chemistry 
for university students. London 1921. pp. xiv-fl062. ill. 255. 
net. (Reed. 13/5/21.) Prom the Author. 

Philip, James Charles. The romance of modem chemistry: a 
description in non-technical language of the diverse and wonderful 
ways m which chemical forces are at work, and of their manifold 
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application in modem life. London 1920. pp. 348* ill. 6^. net* 
{Reed. 13/6/21.) From the Author. 

Plimmeb, Robert Henry Aders. Analyses and energy values 
of foods. London 1921. pp. 256. 6^. net. {Reed. 13/6/21.) 

From the War OfiGlce. 

Smith, Edgar Fahs. Priestley in America. 1794—1804. 
Phaadelphia [1920]. pp. [vi]+174. $1.50 net. {Reed. 10/5/21.) 

From the Publishers: Messrs. P. Blakiston’s Son & Co. 

Spencer, James Frederick. An experimental course of physical 
chemistry. I. Statical experiments. 2nd edition. London 1921. 
pp. xvi+248. ill. 6d. net. {Reed. 9/6/21.) From the Author. 

Wells, A. E., and Fogg, D. E. The manufacture of sulphuric 
acid in the United States. {U.8. Bureau of Mines, Bulletin 184.) 
Washington 1920. pp. viii+216. ill. {Reed. 31/5/21.) 

From Mr. R* N. Garrod Thomas. 

II. By Purchase. 

Brearley, Harry. The case-hardening of steel: an illustrated 
exposition of the changes in structure and properties induced in 
steels by cementation and allied processes. 2nd edition. London 
1921. pp. xii+208. ill. 16^. net. {Reed. 14/6/21.) 

Cathcart, Edward Provan. The physiology of protein meta¬ 
bolism. New edition. London 1921. pp. viii+176. 12^. 6d. net. 
{Reed. 12/5/21.) 

Couch, James F, A dictionary of chemical terms. New York 
1920. pp. iv-h204, {Reference.) ISs. 6d. net. 

Cunningham, E. Relativity, the electron theory, and gravi¬ 
tation. 2nd edition. London 1921. pp. viii+148. ill. 10^. 6d. 
net. {Reed. 14/6/21.) 

Friend, John Newton [Editor]. A text-book of inorganic 
chemistry. Vol. IX. Part ii. Iron and its compounds. By John 
Newton Friend. London 1921. pp. xxvi+266. {Reference.) 
18«. net. 

Harrow, Benjamin. Vitamines : essential food factors. New 
York [1921.] pp. xiv+220. iU. 16^. net. {Reed. 31/5/21.) 

Hart, Edward. A text-book of chemical engineering. Easton, 
Pa. 1920. pp. xii+212. iU. 24^. net. {Reed. 18/5/21.) 

Hoyt, Samuel L. Metallography. Part II. New York 1921. 
pp. x+462. m. 2Ss. net. {Reed. 13/6/21.) 

Kissung, Richard. Handbuch der Tabakkunde, des Tabak- 
baues und der Tabakfabrikation. 4th edition. Berlin 1920* 
pp. xii+470. ill. {Reed. 31/5/21.) 

Meyer, Stefan, and Schweidler, Egon Ritter von. Radio- 
aktivitat* Leipzig 1916. pp. xii+542. ill. (Reed. 20/6/21.) 
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Ramann, Emil. Bodenkunde. 3rd edition. Berlin 1911, re¬ 
printed 1920. pp. xvi+620. ill. (Reed, 31/6/21.) 

Boyds, R. Heat transmission in boilers, condensers, and 
evaporators. London 1921. pp. viii+302. ill. 24s.net. (Reed. 
14/6/21.) 

-. The measurement of steady and fluctuating temperatures. 

London 1921. pp. xii+162. ill. 16s. net. (Reed, 14/6/21.) 

Schwalbe, Gustav Carl [Editor]. Die chemische Untersuchung 
pflanzlicher Rohstoffe und der daraus abgeschiedenen Zellstoffe: 
Sammlimg kritischer Referate iiber Faserstoff-Analysenmethoden, 
Berlin 1920. pp. xxiv+159. (Reed. 24/5/21.) 

SvBDBERG, The. The formation of colloids. London 1921. 
pp. 127. ill. 7s. U, net. (Reed. 14/6/21.) 

WiTTHAUS, R. A. Manual of toxicology. 2nd edition. New 
York 1911. pp. x+1262. iU. 42s. net. (Reed. 26/5/21.) 

III. Pamphlets. 

Australia, Commonwealth of, Institute of Science and Industry. 
Bulletin No. 19. Wood waste. By I. H. Boas. Melbourne 1921. 
pp. 82. ill. 

-. Bulletin No. 20. Power-alcohol: proposals for 

its production and utilization in Australia. With addendum by 
Gerald Lightpoot. Melbourne 1921. pp. 104. ill. 

Barrows, Frank E. Investigations of the chemical literature. 
(From Chem. and Met. Eng., 1921, 24.) 

Merwin, Herbert Eugene. Chemical researches on sediments. 
(From the Bull. Ged. Soc. America, 1920, 31.) 

Nuckolls, A. H. Corrosive action and nature of products 
formed when carbon tetrachloride extinguisher liquids are applied 
to fires. (From the National Fire Protection Assoc. Quart., 1921.) 

m. 

Ricardo, H. R. The influence of various fuels on the per¬ 
formance of internal combustion engines: an experimental in¬ 
vestigation into their behaviour. (From the Autemebile Engineer, 
1921.) 

Scientific and Industrial Research, Department of. Food 
Investigation Board. Special Report No. 6. The “ black spot ’’ 
of chilled and frozen meat. By F. T. Brooks and M. N. Kidd. 
London 1921. pp. ii+6. ill. 





PROCEEDINGS 


OF THE 

CHEMICAL SOCIETY. 


Ordinary Scientific Meeting, Thursday, October 6th, 1921, at 
8 2 ).m., Dr. M. 0. Forster, F.K.S., Treasurer, in the Chair. 


Reference was made to the loss sustained by the Society, through 
death, of the following Fellows : 


David ii. 

Francis William Bucklaiid (Tinniii'dou 

Charles Kstcourt . 

Tribhuvandas Kalyandas (Jajjar. 

Henry Tresawna Gerrans . 

Edward Guinorsall. 

Harold Eldward Pollock Hodsoll. 

Ernest Jamos Hoy. 

Henry Uoiidel Le vSiieiir. 

Frederi(j Richard Mallet. 

Horny Stephen Marlin. 

John William Reginald Youll. 


Elected. 

Died. 

IMar. 17th, 1870 

June 21st. 

Keb. 15th, 1917 

July, 1920 

Feb. 2nd, 1865 

June 24th 

Dec. 5th, 1901 

— 

Feb. 2l8t, 1895 

June 20tli 

Dec. 4th, 1902 

May 18th 

May 15th, 1913 

Sept. 2nd 

Dec. 2nd, 1915 

July 5th 

Feb. 21st, 1895 

July 9th 

May 7th, 1885 

June 2Uh 

Feb. 20th, 1913 

Mar. 10th 

Dec. 5th, 1918 

July Gth 


Certificates were read for the first time in favour of : 

Harry Anderson, B.A., 9, Mill Street, Oakham. 

Francis BartkdA Arnold, 211, Stratford Road, 'Fhornton Heath. 

Hugh Chester J5p11, M.A., Guy’s Hospital Medical School, S.E. 1. 

Frederick John Berry, 51, Reynolds Street, Neutral Bay, Sydney, N.S.W. 
Jagadish Chandra Bhowmik, M.Se., 72, Harrison Road, Calcutta. 

Jose])h Roy Booor, B.Sc., 7, Gabriel Street, Honor Oak Park, S.E. 23. 
Frederick George Braithwaite, Messrs. Lever Bros. (S.A.), Ltd., Durban. 
William Arthur Pereival Challonor, M.Sc., Glenwood, Alkington Road, 
Whitchurch. 

Philibert Camille Chaumetou, B.Sc., A.I.C., Messrs. Duroglass, Ltd., 92, Fore 
Street, E.C. 2. 

George Henry Croft, M.Sc., 13, Lowther Street, York. 

David Richard Dawkins, B.Sc., Llwyncelyn, Wern Road, Skewen, Neath. 
Cecil Whitfield Davies, B.Sc., A.I.C., 135, Copers Cop© Road, Beckenham. 
Geoffrey Fairrio, Rosslyn, Merrilocks Road, Blundellsands, Liverpool. 
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Kobert Allen Fitzsimons, 13.Sc., 43. King Henry’s Road, Hampstead, N.W. 3. 
Percy James Fullerton, 107, Macoma Road, Plumstead, S.E. 18, 

William Buchanan Gray, Box 663, Johannesburg. 

Solomon Greenberg, A.I.C., 41, Frithville Gardens, W. 12. 

Leslie Hall, B.Sc., 87, College Road, Isleworlh. 

Percy Charles Haywood, M.Se., 3, Gladstone Road, Wimbledon, S.W. 19. 
Harold Robert Hellyer, 140, Elizabeth Street, Sydney. 

Gwendolen Hindes, B.Sc., Wesley Manse, Barlow Street, Oldham. 

Cyril Norman Hinshelwood, B.A., Balliol College, Oxford. 

George Ingham, B.A., A.J.C., Messrs. Kynoclis, Ltd., Umbogintwini, Natal. 
Kenneth James Isaac, 42, Nieoll Road, Harlosdon, N.W. 10. 

Geraldine Zarika Lee Lo Bas, B.Sc., Imperial Club, Dover Street, W. 1. 
Alexander Bernard Manning, M.Sc., 102, Fordhook Avenue, Ealing Common, 
W. 6. 

John Henry Middleditch, 15, Fonthill Road, Hove, Brighton. 

James Gibb Mitchell, B.Sc., Laurelbank, Cupar. 

George Norman Nicklin, M.A., 9, Willis Road, Cambridge. 

John Griffith Peake, Erskinc, Prospect Road, Summer Hill, Sydney. 

John Robert Pickering, 113, Mayola Road, Lower Clapton, N.E. 5. 

Norman Ratcliffe, F.I.C., Messrs. The Glaxo Manufacturing Co., Hamilton, 
N.Z. 

Thomas Harold Reado, B.A., M.Sc., A.I.C., 118, Tettcnhall Road, Wolver¬ 
hampton. 

William Roverson, I’hilomel, Pelham Road, Bexli'y H(*ath. 

Hugh Modwyn Roberts, B.Sc,, A.I.C., Hendy, (Jrcbcent Road, Rhyl. 

Kasinath Saikia, B.A., Elvestone, Shillong, Assam. 

Horace Leonard Saunders, B.Sc., A.I.C., 177, (Jliepbtow Road, Newport, 
Mon. 

Schachno Peisach Schotz, D.Sc.Tech., B.Sc., F.I.C., 112, Wellington Road 
South, Hounslow. 

William George Shilling, The Mill, Prcvston Village, Favc'rshain. 

Walter William Sirman, B.Sc., 222, Reddings Lan(‘, Hall Crec'ii, Birminghuiii. 
George Paterson Storer, A.J.C., 48, Llaiithewy Jtoatl, Newport, Mon. 

Ejioch Swan, B.Sc., 129, Liverimol Road, Birkdale, Soulli}K)rt. 

Walter Thomas, 24, Richborough Road, Cricklewood, N.W. 2. 

Stanley Horwood Tucker, Lincoln College, Oxford. 

Edith Hilda Usherwood, B.Sc., 10, Holly Park Gardens, Pinchley, N. 3. 
William Mansergh Varley, M.A., D.Sc., Ph.D., 7, Preston Pai*k Avenue, 
Brighton. 

Panna Lai Verma, B.Sc., University College, Dundee. 

Bertram Thomas Watson, 36, Coopersale Road, Homertoii, E. 9. 

James Henry Wilkinson, 18, Stockton Road, Sunderland. 

Bernard Howell Wilsdon, M.A., B.Sc., Lyallpur, Punjab. 

Percival Harry Woodnoth, 88, Rodenhurst Road, Claphani I’ark, S.W. 4. 

The following papers were read : 

“ A new adjustable thermostat for all temperatures between 0® 
and 100°.” By S. J. Lewis and F. M. Wood. 

“ Tlic separation of miscible liquids by distillation. Laboratory 
still-heads.” By A. F. Dufton. 

“ The separation of miscible liquids by distillation. A continuous 
laboratory still.” By A. F. Dufton. 
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“ The action of diazo-salts on aromatic sulphonamides. Part 1** 
By P. K. Dutt, H. R. Whitehead, and A. Wormall. 

“ Neutral salt action on the hydrolysis of ethyl formate.” By 
A. B. Manning. 

“ Synthetic optical activity.” By A. Shimomura and J. B. Cohen. 
“ The mechanism of the action of fused alkalis. Part II. Action 
of fused potassium hydroxide on phenylglyceric acid.” By 
(the late) H. R. Le Sueur and C. C. Wood. 

Ordinary Scientific Meeting, Thursday, October 20th, 1921, at 
8 p.m., Sir James Walker, D.Se., LL.D., K.R.S., President, in 
the Chair. 

The President referred to the loss sustained by tlie Society, 
through deatli, of: 

El( oted. Died. 

Edward John Bevan . Mar. Ist, 1883 Oct. 17th 

Sir Edward Chaning Wills. May 7th, 1890 Oct. 14th 

The President announced: 

(1) That the Council had appointed Dr. J. Irvine Masson to fill 
the vacancy in the office of Secretary caused by the death of Dr. 
H. R. Le Sueur. 

(2) That up to the present the sum of £106 18^. Gd. had been 
received for the Russian Fund, and various gifts of clothing. The 
first consignment of clothing and a small sum will shortly be sent 
to the Secretary of the Helsingfors University Committee for 
distribution amongst Russian scientific men. 

Certificates were read for the first time in favour of : 

George Norman Burkhardt, B.Sc., Hulmo Hall, Victoria Park, Manchester. 
Harold Eben Carr, Lynton, St. Augustine's Avenue, S. Croydon. 

John Stanley Carter, Holly Farm, Farnley, Leeds. 

Maurice Hepburn Cocks, The Holme, Ashtead, Epsom. 

Frank Dickens, B.A., 37, Cale Street, Chelsea, S.W. 3. 

Nazim Fakhoury, The University, Edgbaston, Birmingham. 

Gilbert Greenwood, B.Sc., Thorn Bank, Edenfield, Manchester. 

George Herbert Griffiths, 23, Drummond Road, Hoylako, Birkenhead. 
Harold Joseph Hailstone, The Gas Works, Rochdale. 

Ernest Sydney Hedges, B.Sc., Blenheim, Albert Avenue, Sedgley Park, 
Prestwich, Manchester. 

Wilfred Alec Hodsdon, Springfields, Bexley, Kent. 

Archibald Montgomery Low, 1 Woodstock Road, Bedford Park, W. 4. 

James Nicol, 12, Voctis Road, Tooting, S.W. 17. 

David Arthur Ruell, B.Sc., 17, Thornton Street, West Hartlepool. 

Fred Wooler Simpson, Cheapsido, Spennymoor, Co. Durham. 

Lennart Smith, University College, Gower Street, W.C. 1. 

Bernard Wyndham Whitfeild, A.I.C., Gordon College, Khartoum. 

James George Wilkie, 11, Luxemburg Gardens, Hammersmith, W. 6. 
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The following papers were read : 

“ Nitro- and amino-derivatives of 4-phenylglyoxaline.’’ By R. L. 
Grant and F. L. Pyman. 

‘‘ Chenopodium oil.” By T. A. Henry and H. Paget. 

“ Some further experiments in a new method for the determination 
of molecular weights.” By P. Blackman. 

“ The reversibility of the Michael reaction.” By C. K. Ingold 
and W. J. Powell, 

RESEARCH FUND. 

A meeting of the Research Fund Committee will be Held in 
December next. Applications for Grants, to be made on forms 
obtainable from the Assistant Secretary, The Chemical Society, 
Burlington House, W. 1., must be received on or before Thursday, 
December 1st, 1921. 

All persons who received Grants in December, 1920, or in 
December of any previous year, whose accounts have not been 
closed by the Council, arc reminded that reports must be returned 
by December 1st. 


ADDITIONS TO THE LIBRARY. 

1. Presented hy Sir J. J. Dohhie. 

(u) Ten pamphlets and reprints of papers by Professor John 
Ferguson, including the following not abeady contained in the 
Library. 

Ferguson, John. Bibliographical notes on the English transla¬ 
tion of Polydore Vergil’s work “De inventoribus rerum.” (From 
The Archaeologia, 1888, 51.) 

-Bibliographical notes on histories of inventions and books of 

secrets. Parts IV—VI. (From the Trans. Archaeol. Soc. (Glasgow, 
1888—1890.) 

-Bibliographical note on the “ De triumpho stultitise ” of 

Perisaulus Faustinus. (From The Library, 1890.) 

-BibliographiaParacelsica. Contributions towards a knowledge 

of Paracelsus and his writings. Part III. Glasgow 1890. pp. 66. 

(b) Fifty-three pamphlets and reprints of papers by Sir William 
Ramsay, including the following not already contained in the 
Library. 

Ramsay, Sir William. Investigations on the toluic, and nitro- 
toluic acids. Inaugural dissertation for the attainment of the 
degree of Doctor of Natural Sciences. Tubingen 1872. pp. 27. 
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Ramsay, Sir William, On smell. [London 1882.] pp. 14. 

-Universities abroad. (From the Times, June 8—9, 1892.) 

-University extension lectures. Syllabus of a course of 

twenty-five lectures on the history of chemical discovery. London 
1895. pp. 15. 

-Education in science in Britain and in Germany. Address 

delivered ... at the opening ceremony of the session 1896—97, 
September 30th, 1896, University College of North Wales, Bangor. 
Bangor 1896. pp. 19. 

-The inert constituents of the atmosphere. (From the 

Popular Sci, Monthly, 1901.) 

-Einige Betrachtungen fiber das periodische Gesetz der 

Eleraente. (From the TVrA. 6V‘?. deui. Nalvrforsch. Arzte, 1903.) 


IT. Miscellaneous Donations, 

Auden, Harold Allden. Sulphur and sulphur derivatives. 
London [1921]. pp. xviii + 101. ill. 35. net. (Reed, 9/9/21.) 

From the Publishers: Sir Isaac Pitman & Sons. 
Barnett, Edward de Barry, and Thorne, Percy Cyril 
Lesley. Organic analysis : qualitative and quantitative. London 
1921. pp. xii + 168. ill. 75. 6d. net. (Reed, 4/10/21.) 

From the Publishers : The University of London Press. 
Bhagwat, Vinayak Keshav. (Calculations in organic chemistry. 
Bombay 1921. pp. xii 138. (Heed, 15/8/21.) 

From the Author. 

British Optical Instrument Manufacturers’ Association. 
Dictionary of British scientific instruments. London 1921. pp. 
xii + 334. ill. (Reference,) 2l5.net. From the Association. 

Bureau of Bio-Technology. Bulletin. No. 1 etc., Leeds 
1920+. ill. (Reference.) From the Bureau. 

Cronshaw, Harry Brenan. Silver ores, (Imperial Institute 
Monograph on Mineral Resources.) London 1921. pp. 152. 

From the Director. 

Curiosities in Chymistry : being new experiments and 
observations concerning the principles of natural bodies. Written 
by a Person of Honour, and published by his operator, H. G. 
London 1691. pp. [vi] + 113. (Reference,) Prom Dr. A. Scott. 

Egypt. Department of Public Health, Reports and notes of 
the Public Health Laboratories, Cairo. No. 4. Nutritive values 
and characters of rations issued to officials ... of the Egyptian 
Government. Cairo 1921. pp. vi + 57. P, T, 20. (Reed, 19/7/21.) 

From the Department. 
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Farmbb, Robert Crosbib. Industrial and power alcohol; the 
sources, production, and denaturing of alcohol—^its manifold 
chemical and physical applications in industries and manufactures, 
and its use as a fuel for internal combustion engines—technical, 
commercial, and excise aspects of the problem. London 1921. 
pp. X + 110. ill. 2s, 6d. net. {Reed. 19/8/21.) 

From the Publishers : Sir Isaac Pitman & Sons. 

Fierz-David, Hans Eduard. Reise durch einige Industrie- 
gebiete der Vereinigten Staaten von Nord-Amerika, September— 
November 1920. Zurich 1921. pp. 79. ill. (Reed, 7/10/21.) 

From the Author. 

Geneeskundig Laboratorium te Weltevreden. Mededoelin- 
gen. 3rd Series A. 1917—18 etc., Weltevreden 1918+. (Reference.) 
ill. From the Director. 

Gowland, WirjJAisi. The metallurgy of the non-ferrous metals. 
3rd edition. London 1921. pj). xxxii -|- 032. ill. 30.s. net. 
(Reed. 30/9/21.) From the Author. 

Imperial Institute. Indian Trade Enquiry. Reports on jute 
and silk. London 1921. pp. x + 90. 5s. net. (Reed. 4/10/21.) 

From the Director. 

-Reports on timbers and paper materials. London 1921. 

pp. X + 57. 45. net. (Reed. 15/8/21.) From the Director. 

Kay, Sydney Alexander. A text-book of qualitative analysis of 
inorganic substances. London 1921. pp. viii + 80. ill. 75. 6d. net. 
(Reed. 4/10/21.) From the Publishers : Messrs. Gurney & Jackson. 

Lampadius, Wilhelm August. Handbuch der chernischen 
Analyse der Mineralkorper. Freyberg 1801. pp. viii -j- 364. ill. 
(Referenee.) From Professor P. Phillips Bedson. 

-Beytriige zur Erweiterung der Chemie und deren Anwendung 

auf Hiittenwesen, Fabriken und Ackerbau. Vol. I. Freyburg 1804. 
pp. viii + 342. ill. (Referenee.) From Professor P. Phillips Bedson. 

Moureu, Charles. Fundamental principles of organic 
chemistry. Translated from the 6th French edition by Walter 
T. K. Braunholtz. London 1921. pp. xviii + 400. 125. 6d. net. 

(Reed. 15/8/21.) From the Publishers : Messrs. G. Bell & Sons. 

Odling, William. Chemistry. London [1883]. pp. vi -j- 126. 
(Reed. 7/9/21.) From Mrs. Mary B. Odling. 

Parkinson, James. The chemical pocket-book, or memoranda 
chemica; arranged in a compendium of chemistry, according to the 
latest discoveries, with Bergman’s table of single elective attractions, 
as improved by Dr. G. Pearson. Calculated, as well for the 
occasional reference of the professional student, as to supply others 
with a general knowledge of chemistry. London 1800. pp. 
xii + 1—169, *152—*^169, 170, 169—216. (Referenee,) 

From Professor P. Phillips Bedson. 
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* Patterson, Austin M. A French-English dictionary for 
chemists. New York 1921. pp. xviii •+384. (Reference.) 18«. 
net. From the Publishers : Messrs. Chapman & Hall. 

Paventa, E. F. Italian technical words and phrases: an 
English-Italian and Italian-English dictionary of technical and 
business terms and phrases. London 1921. pp. 308. (Reference.) 
6s, net. From the Publishers : Messrs. E. Marlborough & Co. 

Pfeffer, W. Osmotische Untersuchungen : Studien zur Zoll- 
mechanik. 2nd edition. Leipzig 1921. pp. xiv + 236. ill. (Reed. 
26/9/21.) From the Publisher : Wilhelm Engelmann. 

Revue Chimique. ^Uasopis za cistu kemiju i za sve grane primen- 
jene kemije. Vol. I, etc. Zagreb 1921+. (Reference.) 

Richardson, William. The chemical principles of the metallic 
arts. Birmingham 1790. pp. civ + 205. (Reference.) 

From Professor P. Phillips Bedson. 

Roaf, Herbert Eldon. Biological chemistry. London [1921]. 
pp. xvi + 216. ill. 10^. 6d. net. (Reed. 28/9/21.) 

From the Author. 

Sexton, Alexander Humboldt. Fuel and refractory materials. 
Now edition. By William Brown Davidson. London 1921. 
pp. [x] + 382. ill. 12.<?. 6d. net* (Reed. 4/10/21.) 

From the Publishers : Messrs. Blackie & Son. 

United States Department of Commerce. Bureau of the 
Cemus. Abstract of the census of manufactures, 1914. Washing¬ 
ton 1917. pp, 722. (Reference.) From Mr. R. N. GaiTod Thomas. 

Weyl, Theodor [Editor]. Die Methoden der organischen 
Chemie. 2iul edition. Edited by Josef Houbbn. Vol. I. 
lA'ipzig l921. pp. xxvii + 1121. ill. (Reed. 11/7/21.) 

From the Publisher : Georg Thieme. 

WwrrMORE, Frank C. Organic compounds of mercury. New 
York 1921. pp. 398. $4*50. (Reed. 15/8/21.) 

From the Publishers : Chemical Catalog Company. 


HI. By Purchase, 

Berthollet, Clauj)e Louis, and Berthollet, Amfidee B. 
Elements of the art of dyeing and bleaching. New edition. Trans¬ 
lated by Andrew Ure. London 1841. pp. xvi + 540. ill. 
(Reference.) 

Bolas, Bernard D. A handbook of laboratory glass-blowing. 
London 1921. pp. viii + 106. ill. Ss. 6d. net. (Reed. 18/6/21.) 

Burgess, Charles F., Pulsifer, H. B., and Freud, Benjamin 
B. Applied electrochemistry and metallurgy : a practical treatise 
on commercial chemistry, the electric furnace, the manufacture of 
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ozone and nitrogen by high-tension discharges, and the metallurgy 
of iron, steel, and miscellaneous metals. Chicago 1920. pp. 
viii + 198. ill. 17^. net. {Reed. 15/8/21.) 

CoFFiGNiER, Ch. IjCs vcmis. Paris 1921. pp. viii + 640. ill. 
40/r. {Reed. 15/6/21.) 

CoMEY, Arthur Messinger, and Hahn, Dorothy A. A 
dictionary of chemical solubilities—inorganic. 2nd edition. Now 
York 1921. j)p. xx + 1142. 72^. net. {Reference.) 

Deutscher FIrber-Kalbndeb. Wittenberg 1921. pp. 221. 
ill. {Reference.) 

Fritsch, J. Les huiles industrielles et leurs derives. Paris 1920. 
pp. viii + 357. ill. 17^. U. {Reed. 22/6/21.) 

Hausbrand, E. Die Wirkungsweise der Rektifizier- und Destillier- 
Apparato mit HiUe einfacher mathematischer Betrachtungen. 4th 
edition. Berlin 1921. pp. x +270. ill. {Reed. 15/7/21.) 

Lehmann, Otto. Die none Welt der fliissigen Kristalle und 
deren Bedeutung fiir Physik, Chemio, Tcchnik und Biologic. 
I^ipzig 1911. pp. viii + 388. ill. {Reed. 22/6/21.) 

Miciiaelis, Leonor. Praktikum der physikalischen Chemie 
insbeboiidere der Kolloidchemie fiir Mediziner und Biologen. 
Berlin 1921. pp. viii + 160. ill. {Rccd. 22/6/21.) 

Ministry of Munitions and Department op" Scientific and 
Industrial Rpjsearch. Technical records of explosives supjily 
1915—1918. No. 1. Recovery of sulphuric and nitric acids from 
acids used in the manufacture of explosives : denitration and 
absorption. London 1920. pp. viii + 56. ill. 12^. 6dt. net. 
{Reed. 18/6/21.) 

Mitscherlicii, Eilhard Alfred. Bodenkunde fur Land-und 
Forstwirte. 3rd edition. Berlin 1920. pp. xii -1- 355. ill. {Reed. 
15/7/21.) 

Nernst, Walther. Theoretische Chemie. 8th—10th edition. 
Stuttgart 1921. pp. xvi + 896. ill. {Reed. 22/6/21.) 

OsTWALD, Wilhelm. Physikalische Farbenlehre. Leipzig 1919. 
Xip. xii + 259. ill. {Reed. 22/6/21.) 

-Die Farbenfibel. 4th—5th edition. Leipzig 1920. jiP- 

+ 45. ill. (Kecrf. 22/6/21.) 

Planck, Max. Vorlesungen iiber Thermodynamik. 6th edition. 
Berlin 1921. pp. x + 292. {Reed. 28/6/21.) 

Tunmann, Otto. Pflanzenmikrochemie. Berlin 1913. pp. xx + 
631, m. (i^ecd. 6/7/21.) 

Washington, Library of Congress. List of references on 
dyestuflEs chemistry, manufacture, trade. Compiled under the 
direction of Herman H. B. Meyer. Washington 1919. pp. 186. 
{Referenee.) 6s. net. 



PROCEE.DINflNi 


OF THE 


CHEMICAL SOCIETY. 


Ordinary Scientific Meeting, Thursday, November 3rd, 1921, 
at 8 p.m.. Dr. M. O. Forster, P.R.S., Treasurer, in the Chair. 

Messrs. R. G. Smith and H. F. Green were formally admitted 
Fallows of the Chemical Society. 

Certificates were read for the first time in favour of : 

Wilson Baker, B.Sc., Beacon Field, Weston Koad, Buncom. 

Cyril Herbert Birkitt, A.I.C., 21, Overdale Road, Derby. 

Leslie Hubert Maurice Goring, 190, Lordship Road, Stoke Newington, N. 1(>, 
Robert Downs Haworth, M.Sc., 221, Stockport Road, Cheadle Heatli, 
Stockport. 

William James Heasman, 58, Isledon Road, N. 7. 

Leslie Oliver Kekwick, 98, Wallwood Road, Leytonstone, E. 11. 

Tara Singh Mahal, The Punjab Pharmaceutical Works, Ltd., Lahore, India. 
George Joseph Mascull, 42, Vestris Road, Forest Hill, S.E. 23. 

Harold Mastin, B.Sc., Glossop Road, Marple Bridge, Stockport. 

Gilbert Owen, 18, Gauden Road, Clapham, S.W. 4. 

Harold James Plenderleith, B.Sc., 1, Aberlemno Terrace, Dundee, 

Alfred John Prince, 49, Longbridge Road, New Barking, Essex. 

Leslie Randal Ridgway, B.Sc., Kent Mount, Stalybridge. 

Alexander Scott Russell, B.A., 22, Kidbrook Park Road, Blackheath, S.E. 3. 
Charles Arthur Silberrad, B.A., B.Sc., Evron, Mayenne, France. 

Charles Simpson, B.Sc., 31, Hilton Crescent, Hilton Park, Prestwich, 
Manchester. 

Percy Fred Stoton, 66, Charrington Street, N.W. 1. 

<4ardeld Thomas, B.Sc., 8, April Street, Chorlton-on-Medlock, Manchester. 

Ian William Wark, B.Sc., 43, Vincent Square, Westminster, S.W. 1. 

Birkett Wylam, B.Sc., Lockerbie, Foggy Furze, West Hartlepool. 

The meeting was then adjourned, and the Informal Meeting 
declared open. 
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Ordinary Scientific Meeting, Thursday, November 17th, 1921, at 
8 p.m.. Sir James Walkee, D.Sc., F.R.S., President, in the Chair. 

The Pbesident referred to the loss sustained by the Society, 
through death, of: 

Elected. Died. 

John William Smith . Dec. 18th, 1879. June 22nd. 

John Spiller . Feb. 3rd, 1859. Nov. 8th. 

Richard Lloyd Whiteley. April 15th, 1880. Nov. 2nd. 

The following were formally admitted Fellows of the Chemical 
Society: Mary S. Crewdson, John F. Wilkinson, Harold Burton^ 
and R. Lindsay Grant. 

Certificates were read for the first time in favour of : 

Cecil Atley Bartlett, 71, Salisbury Road, Harrow. 

Henry Herbert Butterfield, Carisbrooke House, Fitzwilliam Street, 
Huddersfield. 

Harold Pease Buttrick, A.I.C., 15, Braemar Avenue, Wood Green, N.22. 
Ernest Chapman, M.Sc., 83, Roe Green, Worsley, Manchester. 

J. F. Davidson, B.Sc., Isca, Princess Road, Bournemouth. 

Leslie George Francis Dolley, B.Sc., Rokeby Lodge, St. Albans Road, Watford, 
Jacques Coenraad Hartogs, D.Chem., Velperweg 55, Arnhem, Holland. 
Douglas Norman Jackman, B.Sc., 18, West Side, Clapham Common, S.W.4. 
Ruth King, M.Sc., 93, St. Leonards Road, Exeter. 

Nial Patrick McCleland, M.A., Pembroke College, Cambridge. 

Thomas Hosker Minton, B.Sc., Grenville, Derby Road, Farnworth, Lancs. 
William James Stainer, B.A., 48, Osmond Road, Hove, Brighton. 

David Steven, B.Sc., 44, Howard Street, Arbroath. 

Phyllis Margaret Tookey, Combe Lodge, Duncombe Hill, Honor Oak Park, 
S.E.23. 

The following papers were read : 

“ The influence of nitro-groups on the reactivity of substituents 
in the benzene nucleus. Part V. Heteronucleal dinitro- 
derivatives.” By H. Burton and J. Kenner. 
Organo-derivatives of bismuth. Part V. The stability of 
halogen, cyano-, and thiocyano-derivatives of tertiary aromatic 
bismuthines.” By F. Challenger and J. F. Wilkinson. 

“ Organo-derivatives of bismuth. Part VI. The preparation and 
properties of tertiary aromatic bismuthines and their inter¬ 
action with organic and inorganic halogen compounds. By 
F. Challenger and L. R. Ridgway. 

‘‘ Researches on sulphuryl chloride. Part I. Influence of 
catalysts: a convenient method of chlorinating benzene.’’ 
By 0. SiLBERRAD. 

“ The reaction between persulphates and silver.” By G. I. Higson. 
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LECJTURB. 

At the Ordinaiy Sci©ntific|^Meeting to be held on Thursday, 
December 8th, 1921^ at 8 p.m., in the Lecture Hall of the Institu¬ 
tion of Mechanical Engineers, Storey’s Gate, S.W.l, Professor 
J. W. Gregory, D.So., F.R.S., udll deliver a Lecture entitled “ The 
Genesis of Ores/’ 


FARADAY SOCIETY. 

A meeting of the Faraday Society will be held in the Society’s 
Rooms on Tuesday, December 13th next, at 8.15 p.m., when 
Professor Rankine will deliver an address and open a discussion 
on “ The Structure of some Gaseous Molecules:” The attendance 
of Fellows of the Chemical Society is invited. 


ADDITIONS TO THE LIBRARY. 

I. Dmatiom, 

Chadwick, James. Radioactivity and radioactive substances. 
London 1921. pp. xii + 112. ill. 2^. 6d. net, {Reed, 24/10/21.) 

From the Publishers : Sir Isaac Pitman & Sons. 

Clarke, Frank Wigglesworth. The constants of nature. 
Part V. A recalculation of the atomic weights. 4th edition, 
revised and enlarged. Mem, Nat, Acad, Sci, Vol. XVI. Wash¬ 
ington 1920. pp. 418. {Real, 5/11/21.) 

From the U.S. Geological Survey. 

Egypt. Ministry of Finance, Report on the work of the 
Government Analytical Laboratory in 1920, and of the Assay 
Office, 1919-“!920 and 1920-1921. By Alfred Lucas. Cairo 
1921. pp. vi + 38. {Reference,) P.T, 10. From the Director. 

Grant, James. Confectioners’ raw materials: their sources, 
modes of preparation, chemical composition, the chief impurities 
and adulterations, their more important uses and other points of 
interest, London 1921. pp. viii + 173. ill. Ss, 6d, net. {Reed. 
18/10/21.) From the Publishers : Messrs. Edward Arnold & Co. 

Hale, Arthur James. Modem chemistry, pure and applied. 
Vol. III. London [1921]. pp. viii + 280. ill. IQs, net. {Reed, 
21/10/21.) From the Publishers : Messrs. Virtue & Co. 

Hodgman, C5AELES D., assisted by Melville F, Coolbaugh 
and Cornelius E. Senseman. Handbook of chemistry and 
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physios: a ready-referenoe podtet»boc& of ohemioal and ph 3 n 9 ioal 
data. 8 th edition, develand, Ohio, 1920. pp. 711. {Beferefice,) 
24^. net. From the London I^blishers : Messrs. Chapman & Hall. 
« TMP UjRiAT. Instxtute and H.M. Petroleum Department, with 
the oo-operation of Harry Brbnan Cronshaw, Petroleum. 
(Imperial Institute Monograph on Mineral Resources.) London 
1921. pp. X + no. ill. 68. net. (Reed. 7/10/21.) 

From the Director. 

Journal op Indian Industries and Labour. Vol. I, etc. 
Calcutta 1921. (Two copies.) 

From the Superintendent, Government Printing, India. 
Lepebure, Victor. The riddle of the Rhine : chemical strategy 
in peace and war. London [1921]. pp. 280. ill. lOa. 6d. net. 
(Reed. 12/10/21.) 

From the Publishers : Messrs. W. Collins, Sons & Co. 
Loring, F. H. Atomic theories. London 1921. pp. x + 218. 
ill. 125. 6d. net. (Reed. 19/10/21.) 

From the Publishers : Messrs. Methuen & Co. 
Bideal, Samuel, and Rideal, Eric Keightley. Chemical 
disinfection and sterilisation. London 1921, pp. viii -f 313. 
215. net. (Reed. 3/11/21.) From the Authors. 

Rothamsted Experimental Station, Library of. Catalogue 
of journals and periodicals. 1921. pp.* 70. (Referenee.) 25. 6 d. 
net. From the Director. 

Russell, Edward John. Soil conditions and plant growth. 
4 th edition. London 1921. pp. xii + 406. ill. 165 . net.|r (Reed. 
12 / 10 / 21 .) From the Author. 

Spencer, James Frederick. An experimental course of physical 
chemistry. II. Dynamical experiments. 2nd edition. London 
1921. pp. xvi + 268. iU. 65 . net. (Reed. 20/10/21.) 

I^om the Author. 


II. By Purehme. 

Bennett, Hugh Garner. Animal proteins. London 1921. 
pp. xiv + 288. ill. 155. net. (Reed. 22/10/21.) 

Cavendish, Hon. Henry. Scientific papers. Edited from the 
published papers, and the Cavendish manuscripts in the possession 
of His Grace the Duke of Devonshire. Vol. I. The electrical 
researches. By James Clerk Maxwell. Revised by Sir Joseph 
Larmor. Vol. II. Chemical and dynamical. By Sir Edward 
Thorpe. With contributions by Charles Chree, Sir Frank 
Watson Dyson, Sir Archibald Geikie, Sir Joseph Larmor. 
Cambridge 1921. pp, xxviii + 452, xii + 496. ill. £6 net. 
(Reed. 22/10/21.) 
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CoMMrmBBS OB the Use of Lead in Paiktibo. Reports of the 
Departmental Committees appointed to investigate the danger 
attendant on the use of paints containing lead in the painting 
of buildings and on the use of lead compounds in the painting, 
enamelling, and varnishing of coaches and carriages. 4 vols. 
London 1915-1920. pp. iv + 134, iv + 43, 73, vi + 804. 18a. 
net. (Reed. 26/10/21.) 

Dumbsny, P., and Noyeb, J. Wood products, distillates and 
extracts. 2nd edition. Translated by Herbert Birtwhistle 
Stoceb. London 1921. pp. viii + 357. ill. 21a. net. (Reed. 
18/10/21.) 

Elms, Carletob, and Meigs, Joseph V. Gasoline and other 
motor fuels. [New York] 1921. pp. xx + 710. ill. £3 net. 
(Reed. 18/10/21.) 

Grabd, C. Aluminium and its alloys : their properties, thermal 
treatment, and industrial application. Translated by C. M. Phillips 
and Henry Wilfred Lewis Phillips. London 1921. pp. xxiv + 
184. ill. 17a. 6d. net. (Reed. 22/10/21.) 

Lind, Samuel C. The chemical effects of alpha particles and 
electrons. New York 1921. pp. 182. ill. 21a. &d. net. (Reed. 
22 / 10 / 21 .) 

Lucas, Alfred. Forensic chemistry. London 1921. pp. viii + 
268. 15a. net. (Reed. 18/10/21.) 

Mayer, Adolf, Lehrbuch der Agrikulturchemie. I. Die 
Em&hrung der griinen Gewfichse. 7th edition. Heidelberg 1920. 
pp. viii + 460. ill. (Reed. 14/10/21.) 

Ministry of Munitions and Department of Scientific and 
Industrial Research. Technical records of explosives supply 
1915-1918. No. II. Manufacture of trinitrotoluene (TNT) and 
its intermediate products. London 1920. pp. viii + 116. ill. 
17a. 6d. net (Reed. 22/10/21.). 

-No. III. Sulphuric acid concentration. London 1921. pp. 

vi + 92. iU. 12a. net. (Reed. 22/10/21.) 

Moore, Benjamin. Biochemistry: a study of the origin, re- 
actions, and equilibria of living matter. London 1921. pp. viii + 
340. m. 21a. net. (Reed. 18/10/21.) 

Myers, Victor Caryl. Practical chemical analysis of blood. 
[New York] 1921. pp. 122. ill. 16a. net. (Reed. 22/10/21.) 

OsTWALD, Wolfgang, Die Welt der vemachlassigten Dimen- 
sionen: eine Einfiihrung in die modeme KoUoidchemie, mit 
besonderer Beriicksichtigung ihrer Anwendungen. 5th and 6tb 
edition. Dresden 1921. pp. xvi + 263. ill. (Reed. 22/10/21.) 

Pauli, Wolfgang. KoUoidchemie der Eiweisskorper. I. 
Dresden 1920. pp, viii + 111. iU, (Reed. 22/10/21.) 
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CEBTIFICATES OF CANDIDATES FOR ELECTION AT 
THE BALLOT TO BE HELD AT THE ORDINARY 
SCIENTIFIC MEETING ON DECEMBER 16th, 1921. 


N.B.—^The names of those who sign from “ General Knowledge ” 
are printed in italics, 

Anderson, Harry, 9, Mill Street, Oakham, Rutland. Senior Chemistry 
Master, Oakham School. Nat. Sci. Trip. I. Cl. 2, 1913 (Cantab.). Asst. 
Chem. Master, Hulme Grammar School, Manchester, 1913-14. Sen. Chem, 
Master, Oakham School, Rutland, 1919—. Two years in France with R.E. 
Special Brigade (British Gas Corps). (Signed by) Charles T. Heycock, A. J. 
Berry, F. W. Dootson. 

Anthony, Adam Archibald, 16, West Parade, Rhyl, N. Wales. Student. 
Reading for Honours Chemistry (1921) at the University-College of N. Wales, 
Bangor. Intending following the profession of chemistry. (Signed by) 
Kennedy Orton, H. B. Watson, I. Cheer Roberts, Owen Owen. 

Arnold, Francis Bartlett, 23, Stratford Road, Thornton Heath. 
Managing Director, S. F. Goss, Ltd., London, W.8. (1) Educated at Weston 

Boarding School, Bath. (2) Studied chemistry at the London College of 
Pharmacy under H. Wootton, B.Sc., Ph.C., in 1911 and continued these 
studies under H. Lucas, F.C.S., Ph.C., at the South of England College of 
Pharmacy. (3) One time Assistant Analyst at the Rio Tinto Copper Com¬ 
pany, Ltd., Works, South Wales, under J. H. Grant, A.R.S.M. (4) Passed 
the Final Examination of the Pharmaceutical Society of Great Britain in 
1914, the subjects including Analytical Chemistry and Physics. (5) Member 
of the British Pharmaceutical Conference. (6) Manufactiuing chemist, 
charged with the analytical control of S. F. Goss, Ltd., Manufacturing 
Chemists and Perfumers, London, W. (7) In practice as a Clinical Analyst 
for six years past. (8) Advisory Chemist to the Western Tablet Co., Ltd., 
Manufacturing Chemists, London, W. (9) Keenly desirous of keeping in 
close touch with analytical and process chemistry, to attend the meetings 
of the Chemical Society, to receive its publications regularly, and to come 
into contact with its Fellows. (Signed by) Percy Barrs, J. Wicliffe Peck, 
H. Lucas, W. Bennison, A. C. V. Weston. 

Baker, Wilson, B.Sc., “ Beacon Field,” Weston Road, Runcorn, Cheshire. 
Research student in the University of Manchester, Three years in the 
Honours course of chemistry. 1st Class Honours June 1921. Mercer scholar, 
Manchester University. (Signed by) Harold B. Dixon, Arthur Lapworth, 
F. P. Burt, Frederick Challenger, Henry Stephen, J. E. Myers. 

Bakr, Abu Mohamed, 121, St. Michael’s Hill, Bristol. Student. Honours 
B.Sc., Bristol. A. M. Bakr and J. E. King: “ The Determination of the 
Sorption of both Solvent and Solute. Part I. Preliminary. The System: 
Benzene-Iodine-Charcoal,” Trans, Chem, Soc,, 1921, 119, 464, (Signed by) 
J. W. McBain, F. Francis, F. W. Rixon. 

Bartlett, Cecil Atley, 71, Salisbury Road, Harrow, Middlesex. Student. 
Have completed, whole course for B.Sc. (Honours Chemistry), London, at the 
South-Western Polytechnic Institute, Chelsea. (Signed by) Francis Amall, 
F. H. Lowe, J. C. Crocker, J. B. Coleman. 

Bell, Hugh Chester, Guy’s Hospital Medical School, S.E.l. Demon- 



jstrator in Chemistry. M.A. (Oxon.). (Signed hy) M. P. Appleby, D, L. 
Chapman, N. V. Sidgwick, C. S. Gibson. 

Bebby, Fbedebick John, 61, Reynolds Street, Neutral Bay, Sydney, N.S.W. 
Chemist. Six years’ chemical training, Sydney Technical College. Chemist 
in charge laboratory. Pacific Manufacturing Co., Ltd., Sydney, eight years. 
Three years chemical research work. Park Pope Research Laboratory, Sydney 
Technical College Chemical Society. Member of Council, Sydney Technical 
College Chemical Society, Member of Australian Chemical Institute. Mem¬ 
ber of Society of Chemical Industry. (Signed hy) Richard W. Challinor, 
Robert Grant, John A. Eastwood, Archibald D. 0116, George Z. Du Pain. 

Bhowmxk, Jagadish Chandba, 72, Harrison Road, Calcutta, India. M.Sc. 
in chemistry. Professor in charge of the commercial analysis class of the 
Indian Association for the Cultivation of Science. Late research student 
in the College of Science, C.U., 1917-1920. Analytical and research chemist 
in the chemical laboratory of Messrs. Turnbull Bros. Ltd., 1920-21 
(January), and technical research assistant to R. L. Datta, D.Sc., up to July 
1921. Contributed to chemical science on “ The Replacement of Sulphonic 
Groups by Halogens,” Journal of the Amer. Chem, Soc,, February, 1921. 
(Signed hy) R. L. Datta, J. Bhaduri, R. N. Sen. 

Bibkitt, Cybil Hebbebt, 21, Overdale Road, Derby. Research Student 
in Rubber Chemistry at Northern Polytechnic Institute, Holloway. Associate 
of Institute of Chemistry (by examination) April 1921. Student Demon¬ 
strator at Derby Technical College from April 1921 to August 1921. Granted 
a scholarship by Society of Rubber Technology at Northern Polytechnic 
Institute for research in rubber chemistry September 1921. (Signed hy) 
T. J. Drakeley, Raymond R. Butler, A. Jamieson Walker, Philip Schidrowitz. 

Bland, Fbedebick Maynabd, 137, Parkdale Road, Plumstead, S.E.18. 
Assistant Metallurgist. Passed examinations at the Woolwich Polytechnic : 
third year Inorganic Chemistry, third year Metallurgy. Nearly six years* works 
experience in the analysis of metals, alloys, oils, fats, waxes, etc. (Signed hy) 
H. H. Smith, A. H. Mundey, S. A. Smith, J?. L. Smith, 

Bonniksbn, Cybil Wilfbed, c/o Messrs. Lockett Bros,, Ltd., Casilla 714, 
Iquique, Chile. Research Chemist. B.Sc. (London), 2nd Class Hons., 1920. 
Research at University College, London. At present Research Chemist, 
Nitrate Works, Chile. (Signed hy) J. N. Collie, Irvine Masson, F. G. Donnan, 
O. L. Brady. 

Booeb, Joseph Roy, 7, Gabriel Street, Honor Oak Park, S.E.23. Works 
Chemist to the District Chemical Co., Ltd., 1, Fenchurch Avenue, E.C.3. 
Final B.Sc. Course at Sir John Cass Technical Institute; research work 
on purification of acetylene, also on electric arc welding, embodied in two 
patents, provisional specifications accepted. (Signed hy) Charles A. Keane, 
C. S. Harman, P. C. L. Thome, C. J. D. Gair. 

Bowen, Edmund John, University College, Oxford. Lecturer in Chemistry. 
Formerly Brackenbury Scholar, Balliol College, Oxford. Final Honours 
School in Chemistry, 1920, 1st Class. (Signed hy) H. R. Raikes, N. V. Sidg¬ 
wick, D. LI. Hammick, T. W. J. Taylor, E. Hope, S. G. P. Plant. 

Bbabyn, William Geobge, 7, Livingstone Road, Battersea, London, 
S.W.ll. Student of Chemistry. Passed Inter. B.Sc. (Chem., Phys., Mechs., 
Maths.) in July 1918, having passed in Chem. and Maths, previously, but failed 
in others. Studied for B.Sc. Chemistry Hons., Physics Subsid., at King’s 
College, Strand, for nearly two years. Sitting for Final Hons, in October 
1921. (Signed hy) A. J. Allmand, H. T. S. Britton, Stephen R. H. Edge, 
S. Smiles, Arthur Fairboume, H. W. .Cremer, A. E. Caswell. 



Bbadley» Abthub Benjamin, 7a, Inglethorpe Street, Fulham, S.W.6. 
Chemist (assistant, works and research). With Messrs. Peek, Frean & Co., 
Ltd. (biscuit manufacturers), for the past eleven years, as senior assistant to 
Capt. R. Whymper, works and research chemist. In charge of the works 
laboratories during the war period 1914-18. At present investigating the 
preparation and properties of vegetable decolorising carbons and absorption 
of colouring matters (sugars), preliminary reports of which have been pub¬ 
lished in the J,S.CJ. and the International Sugar Jourruth (Signed by) 
R. Whymper, James P, Ogilvie, Leonard G. Hulls. 

Braithwaite, Frederick George, c/o Messrs. Lever Bros. (S.A.), Ltd. 
P.O. Box 209, Durban, South Africa. Analytical Chemist (soap and glycerine 
expert). Present position : Chief Chemist, Lever Bros. (S.A.), Ltd., Durban. 
Training in Messrs. Lever Bros, laboratories. Studied at. Birkenhead and 
Liverpool imder Dr. George Tate, special prizes in chemistry at both centres. 
Experience in soap works, alkali works, chemical and engineering and research 
laboratories; assistant manager glycerine dept.; October 1910 appointed 
chemist new factory, Durban, S.A., now chief chemist and technical manager. 
Elected member South African Chemical Institute, 1915. (Signed by) 
C. D. Golding, E. A, Halm, H. H. Dodds, George Tate. 

Bridge, Jambs, Gas Works, Elland, Yorks. Engineer and General 
Manager. Three years chemist to the Stretford Gas Company. Seven years 
asst, engineer and manager to Stretford Gas Company with charge of labora¬ 
tory and control of by-products works at Gas Works. Three years works 
manager of Bolton Corporation Gas Dept., being responsible for all manu¬ 
facturing operations, recovery and working up of by-products and benzol 
recovery. Contributed a paper to Manchester Junior Gas Association on 
the Purification of Coal Gas ” and have just completed Presidency of that 
Association. (Signed by) Ernest Hardiker, F. S. Sinnatt, D. V. Hollingworth. 

Burkhardt, George Norman, Hulme Hall, Victoria Park, Manchester. 
Research Student, Victoria University, Manchester. B.Sc. (1st Class Hons, 
in Chern., 1920) and Beyer Fellow of Manchester University (1921); presented 
thesis on the sulphuric esters of phenols for degree of M.Sc., September 1921. 
(Signed by) Arthur Lapworth, H. B. Dixon, Henry Stephen, Frederick Chal¬ 
lenger, T. Hartley. 

Butterfield, Henry Herbert, Carisbrooke House, Fitzwilliam Street, 
Huddersfield, Yorks. Research Chemist for L. B. Holliday & Co., Ltd., 
Dye Manufacturers, Huddersfield. Student at Royal College of Science, 
London, for three years. (Signed by) A. Clayton, Thomas E. Hull, H. W. 
Gorbold, S. J. Hopkins. 

Buttrick, Harold Pease, 15, Braemar Avenue, Wood Green, N.22. 
Chemist and Works Manager to the Blick Copier Manufacturing Co., Ltd., 
1 and 2, Baden Place, Crosby Row, S.E.l. Associate of the Institute of 
Chemistry. Passed Intermediate B.Sc. (Lond.). Passed second and third year 
courses in applied chemistry at Finsbury Technical College, E.C.2 (1919-21). 
Two and a half years senior assistant to W, C. Yo\mg, Esq., F.I.C., F.C.S., 
etc. (June 1912 to November 1914). Three years articled pupil to F. W. 
Richardson, Esq., F.I.C., F.C.S., etc. (May 1909 to June 1912). (Signed by) 
Arthur J. Hale, H. M. Atkinson, J. E. B. Price, N. L. Matthews, Charles A. 
Keane. 

Carr, Harold Eben, Lynton, St. Augustine’s Avenue, S. Croydon. 
Editor, British Fdod Journals I desire to receive the Journal^ to attend the 
Meetings, and to have the use of the Library. (Signed by) Francis H. Carr, 
Francis W. F. Amaud, J.-Kear Colwell. 



Cabtbe, Johk Stanlby, Holly f*ann, Famley, Leeds. Student, the 
University of Leeds. Studying for Honours B.Sc. in chemistry. Date of 
exa min ation, June 1922. (Signed by) Arthur SmithdUs, H. M. Dawson, 
W. Lowson, J. B. Cohen, M. S. Leslie. 

ChaliiBNOB, William Arthur Percival, “ Glenwood,” Alkington 
Road, Whitchurch, Salop. Student. M.So. (Birmingham) research student 
under the Department of Scientific and Industrial Research. Beit Fellow, 
Imperial College of Science and Technology, London. (Signed by) G. T. 
Morgan, H. D. K. Drew, H. Gordon Reeves, H. Burgess. 

Chapman, Ernest, M.Sc., 83, Roe Green, Worsley, near Manchester. Ph.D. 
Research Student in Chemistry at the University, Manchester. B.Sc. (1st 
Class Honours in Chemistry) Manchester, 1920. Awarded Graduate Scholar¬ 
ship and Le Blanc medal in metallurgy, 1920. Elected Beyer Fellow, Jime 
1921. Thesis, entitled Experiments with o-Tolylphthalimide and o-Phthal- 
iminobenzoic Acid, and Some Observations on the Formation of Phthalamic 
Acids and their Conversion into Anthranilic Acids ** presented for degree 
of M.Scf (Signed by) Harold B. Dixon, Arthur Lapworth, Henry Stephen, 
Frederick Challenger. 

Chaumbton, Philibert Camille, 101, Castleton Road, Goodmayes, 
Essex. Sales Manager, Messrs. Duroglass, Fore Street, E.C.2. Analytical 
chemist and chemical engineer for three and a half years with Messrs. British 
Cellulose Co., Derby. B.Sc. (Leeds) and A.I.C. (Signed by) O. L. Brady, 
G. S. W. Marlow, J. Kenyon. 

Oho WDARY, Parvatanbny Siviah, 11, Union Street, Aberdeen. Student 
of chemistry Robert Gordons TeclMcal College. Matriculated student of 
Madras University. Wishes to keep in touch with current chemical literature. 
(Signed by) William Maitland, R. Craven, E. G. Bryant. 

Clark, Oliver Anthony Patrick, 6, Grove Lane, Kingston-on-Thames. 
Technical Publicity Expert. Downing College, Cambridge, 1913-14. Inter¬ 
collegiate examination, Cambridge University, 2nd Class, 1914. Lieut. Special 
Brigade R.E. (Gas Service), 1916-19. Chemical engineer, the Newport 
Company, Inc., Carrolville, Wis., U.S.A., 1919-20. Samson Clark & Co., 
Ltd., advertising contractors, since August 1920. In charge of technical 
advertising. (Signed by) A. J. Berry, W. H. Martindale, H. N. Davidge. 

Cocks, Maurice Hepburn, “ The Holme,” Ashtead, Surrey. Student. 
Third Year Student for B.Sc. Chemistry Honours at University College, 
London. (Signed by) F. G. Donnan, J. N. Collie, Irvine Masson, John Sewell. 

Collins, George Ernest, 37, Marshall Road, Levenshulme, Manchester. 
Research Student in Chemistry. B.Sc. (Tech.). I am carrying out post¬ 
graduate research for M.Sc. (Tech.). (Signed by) John K. Wood, Frank 
Lee Pyman, F. M. Rowe. 

Croft, George Henry, 13, Lowther Street, York. Chemist. Chemical 
student at Leeds University, three years, graduating B.Sc. 1914, M.Sc. 1916* 
Chemist to Messrs. H. Leetham A Sons, Ltd., Millers, York, Hull, etc. Also 
to the Yorkshire Pearl Barley Co., Ltd., Pooklington, and to the York 
Waterworks Co. (Signed by) Arthur Smithells, J. B. Cohen, W. Lowson, 
William Jago, Henry Worth, Harry B. Marston* 

Davidson, John Foster, Isca, Princess Road, Bournemouth. Assistant 
Science Master at the Modem School, Luton, Beds. B.Sc. (Manchester). 
(Signed by) Harold B. Dixon, Arthiur Lapworth, F. P. Burt, Colin Campbell, 
J. E. Myers, Arthur Moore. 

Davies, Cboil Whitfield, 135, Copers Cope Road, Beckenham, Kent. 
Assistant Lecturer and Demonstrator in Chemistry, University College of 
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Walea, Aber^twyth. B,Bo, (Wale^s), 2zid Class Honours in Chemistry. A.I.C. 
{Signed by) B. Mouat Jones, C, B. Bury, L. J. Hudleston, T. Campbell James. 

Dawkins, Dav^d Biohabd, “ Llw3mcelyn,” Wem Boad, Skewen, near 
Neath. Student at University College, Cardiff. I was admitted to the 
degree of B.Sc. Wales in July 1920. As a result of the examinations held at 
the college last month, 1 obtained a 2nd Class Honours in Chemistry. {Signed 
by) E. P. Perman, Claude M. Thompson, W. G. Tonner. 

Dickens, Fbank, Glenffeld, Weston Boad, Northampton. Besearoh 
Student. 2nd Class Honours in the Natural Sciences Tripos, Parts I 
and 11, at Cambridge (Part 11 in chemistry). Beginning research under 
Professor J. F. Thorpe at the Imperial College of Science and Technology. 
(Signed by) W. J. Pope, Charles T. Heycock, W. H. Mills, G. A. B, Kon, 
Jocelyn Thorpe. 

Dolley, Leslie George Francis, Bokeby Lodge,” St. Albans Boad, 
Watford, Herts. Besearch Chemist, University College, London. Student 
at Univ. College, London, 1913-14, 1919-21. B.Sc. (Hons. Chem.) London. 
“ 1851 Exhibition ” Scholar 1921— . (Signed by) J. N. Collie, F. G.ftlonnan, 
Irvine Masson. 

Faibrie, Geoffrey, Bosslyn, Merrilocks Boad, Blundellsands. Sugar 
Befiner. The application of chemistry, physics, and bacteriology to the 
refining of raw sugar. Practical experience eleven years. Desire to be elected 
in order to enjoy benefits of Fellowship, attend meetings, be enabled to use 
Library, and receive JoumaL (Signed by) Alfred Potter, Edward Partington, 
John W. Biggart. 

Fakhoury, Nazim, University, Edgbcuston, Birmingham. Student of 
Chemistry. Lecturer of experimental science (chemistry), Egypt. Candi¬ 
date for B.Sc. degree in chemistry. Wish to keep in touch with modem 
chemical literature. (Signed by) G. T. Morgan, H. D. K. Drew, H. Gordon 
Beeves, J. D. Main Smith, W. J. Hickinbottom. 

Fitzsimons, Bobert Allen, 43, King Henry’s Boad, Hampstead, N.W.3. 
Analyst in the Government Laboratory, London. B.Sc. (Lond.). Nine years 
experience in analytical chemistry at the Government Laboratory. (Signed 
by) J. Connah, Thos. J. Cheater, W. Williamson. 

Fuller, John William, 35, Chesholm Boad, Stoke Newington, London, 
N.16. Student, taking an Honours Chemistry Course at East London College. 
University of London. Course completed July let, 1921. Inter. B.Sc. 
(Lond.). (Signed by) J. B. Partington, F. G. Pope, E. J. Weeks. 

Fullerton, Percy James, 107, Macoma Boad, Plumstead, S.E.18. 
Assistant Metallurgist (Chemical Branch B.G. and C.F. Woolwich Arsenal). 
Obtained distinction in chemistry in Senior Schools Exam. Certificates in 
organic and inorganic chemistry and metallurgy from Woolwich Polyteoh. 
L.C.C. Evening Exhibition in Chemistry ; four years’ experience in metals and 
steels analyses. (Signed by) H. H. Smith, S. A. Smith, A. H. Mundey, 
Godfrey Melland. 

Goring, Leslie Hubert Maurice, 190, Lordship Boad, Stoke Newington, 
N. Chemical Merchant, 5, Newcastle Place, Clerkenwell Green, E.C.l. 
Three years student in chemistry at Northampton Polytechnic Institute, 
Student member of the Faraday Society. Evening student in organic 
chemistry and analysis at Northern Polytechnic Institute. At the Northamp¬ 
ton, I studied electro-chemistry, electro-metallurgy, engineering chemistry, 
and organic chemistry. Am particularly anxious to be elected so as to keep 
in touch with all advancements in all branches of chemistiy. (Signed by) 
T* J. Drakeley, B. B» Butler, S. Fields 
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Gbay, Wizj[iiAM Buchanan, Box 663, Johamiesbuig, South Afrioct, Director 
of oompany*. Ten years 'chemist to Messrs. Lever Bros., Ltd., Sydney^ 
Seven years research chemist to Messrs. Lover Bros. (S.A.), Ltd., now technical 
managing-director to above company’s ten South African factories. Late 
President Natal Institute of Engineers, Late Vice-President South African 
Chemical Institute. {Signed by) A. Scott Dodd, A. Archibald Boon, John 
M. Guthrie. 

Greenberg, Solomon, 41, Frithville Gardens, London, W.12. Assistant 
Lecturer, Chemical Dept., Battersea Pol 3 rtechnic, S.W.ll. Associateship of 
the Institute of Chemistry (Branch E). (Signed by) J. Kenyon, Robert H. 
Pickard, Harold Himter. 

Greenwood, Gilbert, B.Sc., Thom Bank, Edenheld, Manchester. Research 
Chemist in the Manchester University. 1st Class Honours in chemistry 
1921. Working under Professor Dixon on physical properties of vapours. 
(Signed by) Harold B. Dixon, Arthur Lapworth, Frederick Challenger, F. P. 
Burt, Colin Campbell, Henry Stephen. 

Griffiths, George Herbert, 23, Drummond Road, Hoylake, Cheshire. 
Mining Chemist. Senior student (third year), Liverpool University School of 
Chemistry. Dissertations to student meetings. Interested in the develop¬ 
ment of all branches of chemistry. (Signed by) E. C. C. Baly, Herbert H. 
Froysell, I. M. Heilbron. 

Gupta, Iresh Chandra, 21, Cromwell Road, S.W.7. Permanent address : 
70, Mimicipal Office Street, Dacca, India. Research Student, Royal School 
of Mines, Imperial College of Science and Technology. M.Sc. in chemistry 
of the Calcutta University. Sometime research chemist to Bird & Co., 
Calcutta. Selected as Probationary Deputy Assay Master for His Majesty’s 
Mint in India. (Signed by) S. N, Dhar, S. S. Deshapande, B. M. Gupta. 

Hailstone, Harold Joseph, The Gas Works, Rochdale. Gas Works 
Chemist and Superintendent of Tar and Ammonia Works. Demonstrator 
in Chemistry Department of Technical School, Birmingham (three years). 
Chemist, Tar Distillation Works, West Bromwich (six years). Assistant 
works manager. Tar Distillation Works, West Bromwich (four years). 
Manager, Tar Distillation Works, Rochdale (two years). Chemist, Gas 
Works, Rochdale (two years). Certificates; Inorganic and Organic Chemistry, 
Theor. and Pract. Honours certificates in “ Gas Engineering ” (Medallist), 
“ Coal Tar Distillation,” “ Coke and By-Products Manufacture.” Con¬ 
tributed numerous articles to the technical Press of the gas industry 
relative to practical chemical laboratory and works operations, plant 
control, etc. (Signed by) T. Slater Price, Frank Collingridge, WiUiam Jackson 
Limd. 

Hall, Leslie, 87, College Road, Isleworth, Middlesex. Research Student, 
Battersea Polytechnic. B.Sc. (Lond.) (2nd Class Honours in Chemistry). 
(Signed by) Robert H. Pickard, J. L. White, J. Kenyon. 

Hartogs, Jacques Coenraad, Arnhem, Netherlands, Velperweg 56. 
Director of N.V. Nederlandsche Kmistzijdefabriek (Dutch Artificial Silk Mills) 
at Arnhem, Netherlands. Doctor of Chemistry. (Signed by) J. C. Irvine, 
George Barger, H. J. Backer* 

Haywood, Percy Charles, 3, Gladstone Road, Wimbledon, S.W.X9. 
Lecturer in Chemistry. M.Sc. (Lond.) by research. (Signed by) J. B. 
Coleman, J. C. Crocker, Francis Amall, F. H. Lowe. 

Haworth, Robert Downs, 221, Stockport Road, Cheadle Heath, Stock- 
port. Research Student (Chemistry). Graduated with Ist Class Hons. 
Ohem. B.Sc., Manchester, 1919. Mercer Scholar, Levinstein Scholar, and 
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Lebkno Medallist. 1920 M.So. Bej^er Fellow. Accepted as Ph.D. student 
at Manchester Univ., 1921. 1861 Exhibition. “ Reduction of Bmulsil^ 
Mitro-Compottnds,” published Trans. Chem. 8oe., June 1921 (in conjunction 
with Prof. Lapworth). {Signed by) Harold B. Dixon, Arthur Lapworth, 
Henry Stephen, Frederick Challengers 
Heasman, William James, 68, Isledon Road, London, N.7. Student 
(Bast London College). Sitting for Final B.Sc. (Hons. Chem.) Internal, 
October 1921. (Signed by) J. R. Partington, F. G. Pope, F. W. Turner. 

Hedges, Ernest Sydney, B.Sc., “ Blenheim,” Albert Avenue, Sedgley Park, 
Prestwich, Manchester. Research Chemist in the University of Manchester. 
Throe years in the Honours School of Chemistry. 2nd Class Honours 1921. 
Researching in physical chemistry. (Signed by) Harold B. Dixon, A. 
Lapworth, J. E. Myers, Colin Campbell, F. Challenger, F. P. Burt, Henry 
Stephen. 

Hellyeb, Harold Robert, 140, Elizabeth Street, Sydney, N.S.W. 
Teacher of Chemistry at Sydney Technical College. Holds diplomas from 
Sydney Technical College in metallurgy and in mineralogy, etc., 1908. Mem¬ 
ber of the Australian Chemical Institute, etc. Was appointed chief chemist 
on Mt. Bulga Copper Mine, N.S.W., in 1909. Qualified to sit for mine 
manager’s exam, in 1914, which was postponed on account of the war. Six 
months* intensive course at Sheffield University in chemistry of steel, etc., 
and metallography in 1920 (as a lieutenant in the A.I.F.). At present (and for 
the last fourteen months) giving lectures and practical tuition in theory and 
practical chemistry. (Signed by) Richard W. Challinor, Archibald D. 0114, 
George Z. Du Pain, Arthur R. Penfold, Robert Grant. 

Hindes, Gwendolen, Wesley Manse, Barlow Street, Oldham. Analytical 
Chemist. B.Sc. (Pharm.) Manchester. Member of the Pharmaceutical 
Society. (Signed by) Harold B. Dixon, Henry Stephen, F. P. Burt. 

Hinshelwood, Cyril Norman, Balliol College, Oxford. Fellow of Balliol 
College, Oxford. B.A. (Oxon.), lecturer in chemistry. (Papers in Trows., 
etc.). (Signed by) Thomas R. Merton, H. R. Raikes, Harold Hartley. 

Hodsdon, Wilfred Alec, Springfields, Bexley, Kent. Analytical Chemist. 
Three years student at University Coll., London, 1918-20. One year assis¬ 
tant chemist (brewery) at Messrs. Barclay & Perkins, 1916-17. Six 
months analyst British Drug Houses, 1921. Six months student at S.W. 
Polytechnic, 1921. (Signed by) George R. Tweedie, Geoffrey Middleton, J. C. 
Crocker. 

Hole, Stanley Reginald, 10, Ringstead Road, Catford, S.E.6. Student 
of Chemistry, Third year chemistry student. Royal College of Science. Two 
yecurs under a F.I.C. in a works laboratory. (Signed by) H. F. Harwood, 
Jocelyn Thorpe, James C. Philip, J. N. Sugden, M. A. Whiteley. 

Humphreys, Harold Reginald, 61, Somers Road, Walthamstow, E.17. 
Student, King’s College, Univ. of London. Matriculation examination of 
Univ. of London with chemistry, Jtme 1915. London intermediate science 
examination with chemistry, July 1916. Student at University of London, 
King’s College, 1919-21. Honours chemistry course. Candidate for London 
B.Sc. Hons. Chem. 1921. (Signed by) Samuel Smiles, A. J, Allmand, Arthur 
Fairboume. 

. Ingham, George, c/o Messrs. Kynochs, Ltd., Umbogintwini, Natal. 
Anal 3 rtical Chemist. Graduate (Oxford) with 1st Class Honours in Chemistry* 
Associate of Institute of Chemistry. Spent several years in teaching of 
chemistry and for last six years have filled position of chemist (analytical) 
at Messrs. Kynoch’s Explosive Works, S.A. Part-time lecturer in ohenustry 
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at Technioal College* Durban. {Signed by) H. H. Dodds* W. £. Martin, 
Charles D. Golding. 

Imaao, Kenneth James* 42, Niooll Road* Harlesden, N.W.IO. Student 
(third year) at University College* London. Possessing an interest in general 
ehemistry and being a candidate for chemistry honours at University College. 
{Signed by) F. G. Donnan* J. N. Collie, Irvine Masson. 

Jackman, Doxjoias Norman, 18, West Side, Clapham Common, S.W.4. 
Research Student at University College* London. Assistant to Dr. J. N. 
Goldsmith* F.C.S., 1909-14. Studied at University College* London* 1919-21, 
and took Final B.Sc. (Hons. Chem.) in October* 1921. Also carried out 
research, 1920-21* which is being published. (Signed by) J. N. Collie* 
Irvine Masson, F. G. Donnan. 

Kekwick, Leslie Oliver, 98* Wallwood Road, Leytonstone, £.11. 
Student. Final Year at University College, London, (i) Interest in chemistry, 
(ii) Honours student (final year) at University College,. London, (iii) Three 
years’ experience as analytical and assistant works chemist. (Signed by) 
F. G. Donnan, J. N. Collie, Irvine Masson, W. E. Gam§r. 

King, Ruth, 93, St. Leonard’s Road, Exeter. Lecturer in Chemistry, 
University College, Exeter. Research work at Chiswick Laboratory* Dept. 
Explos. Supply, M.M., 1917-19. Lecturer in chemistry. University College* 
Exeter, 1919— . London M.Sc. 1919 (Chemistry). (Signed by) Clarence 
Smith, J. T. Hewitt, W. H. Lewis. 

Koogerman, Paul Nicolai (citizen of the Esthonian Republic)* 167* 
Queen’s Gate, S. Kensington, London, S.W.7* and University,Dorpat, Esthonia. 
Research Student at the Imperial College of Science and Technology (from 
June 1919 imtil July 1921). Diploma in chemistry of late Imperial Russian 
University of Yourjeff. Lecturer in organic chemistry at the University of 
Dorpat (Tartu), Esthonia. (Signed by) Eric Sinkinson, G. Ingle Finch, A. 
R. Pearson. 

Le Bas, Geraldine Zarika Lee, Imperial Club, Dover Street, W.l. 
Biochemical Research at University College Hospital. B.Sc. (Lond.)* 1st 
Class (chemistry) Honours. Research on specific antigenic properties of 
lipoids. Expenses of research being partly defrayed by grant from Dixon 
Fund, University of London. (Signed by) J. F. Spencer, H. Crompton* 
M. S. Crewdson. 

Lee, Hubert William Henry, 24, Onslow Gardens, Wallington* Surrey. 
Honours Chemistry Student at Birkbeck College (University of London). 
Student for five years at Birkbeck College, chemistry being the principal 
subject. (Signed by) B. R. Heasman, S. Sugden, George Senter. 

Levy, Charles Wentworth, 76, Wellingboro’ Road, Rushden, Northants. 
Student, King’s College, Strand. Inter.B.Sc. Now studying for B.Sc. 
(Hons. Chemistry) Exam, in October 1921. (Signed by) Samuel Smiles* 
A. J. Allmand, Arthur Fairboume, S. Gladstone, L. T. M. Gray. 

Low* Archibald Montgomery, “ The Yews,” Woodstock Road* London* 
W.4. Professor and Consulting Engineer* also Technical Author. Hon. 
Asst. Prof, at Royal Ordnance Coll.* Woolwich. Asst. tech, adviser to 
C.A.V.* Ltd., Acton. Tech, adviser to The Motor. Studied chemistry 
under Prof. Armstrong at Central Tech. College in 1909. Qualified as Asso* 
oiate 6f City and Guilds Institute (A.C.G.I.), also M.I.A.E. Author of ** The 
Two-Stroke Engine,” and originator of spectroscopic method of gas analysis 
for internal combustion engines. Inventor and patentee of the ”Low” 
gas occluding acetylene plant. Inventor of the electrical method of oil 
comparison. Partner in Messrs. K. and A. Low in 1912* consulting analytical 
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and metallurgical chemists. Now technical .manager to Low Kngineering 
Co.» Ltd., 92a, High Street, Kensington. Laboratory, Feltham, Middlesex^ 
During war, officer commanding Boyal Flying Corps Experimental Works 
(Major and twice mentioned in QazeUe), Consulting engineer to Plausoi 4 
Colloidal Process and MUl Company and now engaged upon research in 
connection with motion of exploding gases. Inventor of chemical smoke 
wireless, aerial and electro-chemical method of photo-telegraphy (Govt, secret 
patent). (Signed by) W. Gowland, E. O. Courtman, W. H. Merrett. 

MoCleland, Nial Patkiok, Pembroke College, Cambridge. Fellow and 
Bursar of Pembroke College. Assistant lecturer in natural science at Pem¬ 
broke College. During the war chemical adviser of a corps. Author and 
joint author of papers in the Trans, and in the Philosophical Magazine* 
(Signed by) H. J. H. Fenton, W. H. Mills, T. M. Lowry, A. Hutchinson. 

Mahax, Tara Sinqh, Lahore, India. Managing Director, The Punjab 
Pharmaceutical Works, Ltd., Lahore. Desirous of joining the Society to 
keep in the closest touch with modem progress in pure chemistry in its possible 
technical applications to my special business. (Signed by) Robert N. Lennox, 

A. Teichfeld, Thomas T. ciarke, Edna E. Holmes. 

Manning, Alexander Bernard, 102, Fordhook Avenue, Ealing Common, 
W.5. Research Chemist. M.Sc. (Sheffield), B.Sc, (Lond.). Formerly 
demonstrator in chemistry in Royal College of Science. Now Physical 
chemist to Adhesives Committee of the Department of Scientific and Industrial 
Research. (Signed by) H. B. Baker, J. N. Sugden, H. Ellingham. 

Mascull, George Joseph, 42, Vestris Road, Forest Hill, S.E.23. Student 
of Chemistry. Assistant Examiner in Patent Office. Intermediate scienoo 
exam. (London). Sitting for Final B.Sc. (Hons. Chem.), October 192L 
(Signed by) Samuel Smiles, A. J. Allmand, Arthur Fairbourne. 

Mastin, Harold, B.Sc., Glossop Road, Marple Bridge, nr. Stockport. 
Research Student in the University of Manchester. After demobilisation 
(with two years’ army service) went through three years’ course in Honours 
School of Chemistry, 1st Class, 1921. Engaged in research on colloid chemistry. 
(Signed by) Harold B. Dixon, Arthur Lapworth, F. P. Burt, Frederick Chal¬ 
lenger, Henry Stephen, Fred Fairbrother. 

Middleditch, John Henry, 15, Fonthill Road, Hove, Brighton. Student. 
I am studying for an Honours Degree in Chemistry at the University of 
London and have already passed the Intermediate B.Sc. I propose to tako 
up chemistry as a profession and wish to keep in touch with all the modem 
developments of the science. (Signed by) Henry B. Mackie, W, W. Reeve, 
Dudley Ridge. 

Minton, Thomas Hosker, “ Grenville,” Derby Road, Famworth, Widnes, 
Lancs. Research Student, Manchester University. (After January 1, 1922^ 
Research Chemist, United Alkali Co., Ltd., Widnes.) B.Sc. (1st Class Hons.) 
in the Honours School of Chemistry in Manchester University. Now a 
research student in organic chemistry in the University. (Signed by) Harold 

B. Dixon, Arthur Lapworth, Henry Stephen, Frederick Challenger, Herbert 
J. Watson. 

Mitchell, James Gibb, Laurelbank, Cupar, Fife. Research Chemist.. 
Entered the University of St. Andrews in 1912 and graduated B.Sc. in July 
1919, four and a half years being spent in military service. Appointed to a 
Carnegie Scholarship in 1919 and carried out an investigation on tetramethyl* 
y-fructose which Was completed in 1920. Thereafter acted as research 
chemist under the Fuel Research Board (Sclent, and Indust. Research Dept.) 
(Signed by) J. C. Irvine, A. Killen Macbeth, R. C. Menzies. , 
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, Kicklxk, OBOBCkS No&man» 9, WilUfl Boad, Cambridge. Engaged in 
research work in Chemistry, Chemical Laboratory, the University, Cambridge. 
M.A. (Cantab,). (Signed by) Hamilton McCombie, Harold A. Scarborough, 
B. H. Adie. 

Nicol, James, 12, Veotis Hoad, Tooting, S.W.17. Joint Managing Director 
and Technical Adviser. Three years physios and chemistry, Higher Grade 
School, Greenock. Five years physics and chemistry. Technical School, 
Greenock. Three years chemistry (inorganic and organic), Royal Tech. 
College, Glasgow. Five years laboratory assistant imder W. B. Clark, F.I.C. 
One year works chemist at Messrs. Fairrie & Co., Ltd., Liverpool. Five 
and a half years chief chemist, Kestner Evaporator and Engineering Co. 
Certificates : Chem., physics, and maths., 1st Class Full Course Cert., Greenock 
Technical School. Chem., inorganic and organic, 1st Class Cert., Royal 
Technical College, Glasgow, imder Dr. Henderson, Dr. Gray, Dr. Agnew 
and Dr. Wilson. Full Course Technological Cert., City and Guilds of London 
Institute. Sugar Manufacture, three years* course. Royal Technical College, 
Glasgow. 1st Class Cert, and 2nd Prize, Bronze Meda*!, City and Guilds of 
London Institute. (Signed by) G. S. Heaven, Geotge Stanley Walpole, 
Leslie O’Brien. 

Oden, Iven Ludwig Alexandbb, Stockholm, Sweden. Professor of 
Chemistry. Formerly of the University of Upsala; now Professor of Chem¬ 
istry, University of Stockholm. Has published many important papers on 
colloid chemistry. Is desiroiis of publishing scientific papers in the Journ. 
of the Chem, Soc. (Signed by) F. G. Donnan, J. N. Collie, Irvine Masson, 
W. E. Gamer. 

Owen, Gilbert, 18, Gauden Road, Clapham, S.W.4. Works Manager to 
the Ajax Chemical Works. Many years manager of chemical works. Re¬ 
search on industrial chemical products. (Signed by) H, Drake Law, F. 
Mollwo Perkin, A. J. Hale. 

Peake, John Griffith, Erskine, Prospect Road, Summer Hill, Sydney. 
Australia. Student (Chemistry), Royal College of Science (Diploma). 
Associate of the Royal College of Science. (Signed by) James C. Philip, 
Jocelyn Thorpe, G. A. R. Kon, A. E. Mitchell. 

Pickering, John Robert, 113, Mayola Road, Lower Clapton, N.E.5. 
Student. Inter. B.Sc. Internal student of King’s College, London. Taking 
B.Sc. (Hons. Chem. Course) for October 1921. Two years as assistant chemist 
in Government laboratory. (Signed by) Samuel Smiles, A. J. Allmand, 
Stephen R. H. Edge, Arthur Fairboume. 

Plenderleith, Harold James, 1, Aborlomno Terrace, Dundee. Research 
Student, Univ. Coll., Dundee. B.Sc. (St. Andrews). (Signed by) Alex. 
McKenzie, J. C. Irvine, John S. W. Boyle. 

Prince, Alfred John, 49, Longbridge Road, New Barking, Essex. Student. 
Completed three years’ course in chemistry at the East London College, 
University of London, June 1921. (Signed by) J. R. Partington, F. G. Pope, 
S. H. Woolhouse. 

Ratcliffe, Norman, Hamilton, New Zealand. Chief Chemist, Glaxo 
Manufacturing Co., N.Z. Fellow of the Institute of Chemistry. Over twenty 
years* experience in analytical and industrial chemistry. (Signed by) F. J. 
Bloomer, H. Jepheott, A. L. Bacharach. 

Reade, Thomas Harold, 118, TettenhaU Road, Wolverhampton. 
Research Chemist. Trane. Chem. Soc., 1914, “ Condensations of Cyano¬ 
hydrins.” Student demonstrator in Cambridge University chemical labora¬ 
tories for two years, and Research Exhibitioner of Emmanuel College. B.A, 
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Oantab.)* M.So. (Birmin^am), A.I.C. (Signed by) Hooiilton McGombie, 
W. H. Mills* A. E. Cashmore. 

Rbverson* WiLtJAM* Philomel* Pelham Bead* Bexley Heath* Kent. 
Now in the final year of a oourse for the B.So. (Honours Chemistry) at the 
East London College (Univ. of London). Scientific training obtained 'at: 
(1) Simon Langton Boys* School, Canterbury, (2) Islington Teachers* Train* 
ing College* (3) Hartford Technical School, (4) Woolwich Polytechnic, 
(6) East London College (Univ. of London). Certificated teacher of the 
Board of Education. Recently teacher of chemistry at the Hartford Grammar 
School. (Signed by) F. G. Pope, R. W. Jukes, E. J. Weeks. 

Ridoway, Leslie Randal, Glent Mount, Stalybridge. Research Student. 

B. Sc. (2nd Class Honours Chemistry), Victoria University* Manchester. 
One year’s research work under the supervision of Hr. F. Challenger. Results 
communicated to the Society in the form of a paper entitled “ Organo* 
derivatives of Bismuth,” Part VI. (Signed by) Arthur Lapworth, John F. 
Wilkinson, Frederick Challenger, J. E. Myers, Henry Stephen. 

Roberts, Hugh Medwyn* Hendy, Crescent Road, Rhyl. Assistant 
Lecturer and Hemonstrator in Chemistry in the University College of Wales, 
Aberystwyth. B.Sc. (Wales) with 1st Class Honours in chemistry. A.I.C. 
(Signed by) B. Mouat Jones, T. Campbell James, G. T. Morgan, L. J. Hudleston*. 

C. R. Bury. 

Rudge, Ernest Albert, 21, Syr Havid’s Avenue, Cardiff. Lecturer in 
Chemistry, Cardiff Technical College. B.Sc. (Ist Hons. Chem.) London, 1916. 
A.I,C. 1917. Anal 3 rtical work (technical) with Osram-Robertson Lamp 
Works, London, W.; Johnson & Sons, Metallurgists, London, E.C., and Morgan 
Crucible Co., Battersea, S.W. Engaged in analytical and research work in 
connection with Gas Warfare, Central Laboratory, B.E.F. (Signed by) 
F. G. Honnan, B. Mouat Jones, Harry W. Webb. 

Ruell, Havid Arthur, 17* Thornton Street, West Hartlepool. Research 
Student in Chemistry. B.Sc. (Ist Class Honours in Chemistry) Himelm. 
Fellow of Armstrong College. I desire to keep abreast with the recent 
literature on my subject. (Signed by) W. N. Haworth, G. C. Leitch, C. F, 
Allpress. 

Russell, Alexander Scott, 22, Kidbrook Park Road, Blackheath, S.E.3. 
Research Chemist with British Glass Industries, Ltd. B.A. (Chemistry) 
Natural Sciences Tripos, Part II, Cambridge. Studied chemistry 1912-14 
Edinburgh University. (Signed by) Alexander Scott, James C. Philip, C. R. 
Young, Arthur W. Crossley. 

Sachs, Leonard, Box 969, Pretoria, South Africa. Chemist and Hruggist 
(South Africa) for the past eight years. I am interested in the modem 
developments of chemistry, and should like to be in close touch with 
the Society. (Signed by) Alfred Thomas, Jules Cofman-Nicoresti, Chas. 
Morton. 

Saikia* Kasinath, ” Elvestone,” Shillong, Assam. Works Manager of 
The Assam Paper Mills, Ltd. B.A, (a) Graduate of the Calcutta University* 
India, (b) As chemist to Messrs. Jamal Bros., Ltd., of Rangoon, manufac* 
tured commercial caustic soda from soap sand available in Burma, and also 
commercial caustic potash from wood ash. (c) As paper expert to Messrs. 
Jamal Bros., Ltd., erected and worked the paper pulp plant* manufacturing 
paper pulp out of bamboos and Savannah grasses on a commercial basis, 
(d) Patentee (No.' 6226 of 1920) of an invention for ‘‘attachment** for 
machines for making cardboard and the like. (Signed by) P. C, RAy* Chuni 
Lai Bose, R. L. Hatta. 
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Sattkbsss, iHoBAOB Lbonabd, 177, Chepstow Boad, Newport, Mon. At 
present carrying out Research Work in Chemistry at the University College, 
Cardiff. B.Sc* (Wales). 1st Class Honours in chemistry. A.I.C. Beaearoh 
work on “ The Decomposition of Ammonium Nitrate by Heat about to 
be forwarded for publication. (Signed by) Claude M. Thompson, £. P. Per- 
man, A. A. Bead. 

SoHOTZ, SOHACHNO Peisaoh» ** Ivauhoo,*’ 112, Wellington Hoad, South, 
Hounslow. Research and Manufacturing Chemist. D.Sc.Tech. (Zurich), 
B.Sc. (Hon., London), F.I.C., A.R.T.C. (Glasgow). Published a thesis, and 
jointly papers in the Journal of the Ckemioal Society, Journal of the Soc, of 
Chem, Industry, and Berichte, (Signed by) Francis H. Carr, Percy E, Spiel* 
mann, G. G, Henderson. 

Sharp, Thoiaas Marvel, 62, Longley Road, Harrow-on-the-Hill. Research 
Chemist. B.Sc.Tech. (Mane.).. A.I.C. Research chemist at the Wellcome 
Chemical Research Laboratories. (Signed by) T. A. Henry, William Herbert 
Gray, H. Paget. 

Shilling, William George, The Mill, Preston Village, Faversham, Kent. 
Student. Fined Honours Degree student of chemistry, having taken the 
Intermediate Examination in 1916. (Signed by) J. R. Partington, F. G. 
Pope, R. W. Jukes. 

SiLBERRAD, CHARLES ARTHUR, United Provinces, India; Evron, Mayenne, 
France. Indian Civil Service. (Actual official substantive appointment. 

Magistrate and Collector, Ist grade.**) B.A., Cambridge (Ist Class Nat. 
Science Tripos). B.Sc., London (I.C.S. First in open examination and 
Bhaimagar medallist). President, t^ights and Measures Committee, India, 
1913-14. Author of ** Monograph on Cotton Fabrics of N.W.P.” (Govern* 
ment Press, Allahabad). Having been in India for the past twenty-seven 
years and a member of the Indian Civil Service, I have had no opportunities 
for doing any practical work; but have always been much interested in 
chemistry and have done what was possible to keep up my knowledge by 
reading. I hope to retire within a year or two and so wish to join the 
Society. (Signed by) Oswald Silberrad, E. C. C. Baly, J. T. Hewitt. 

Simpson, Charles, B.Sc., Assoc. M.C.T., 31, Hilton Crescent, Hilton Park, 
Prestwich, Manchester. Research Student, Manchester University. Associate- 
ship course in general chemical technology, Manchester College of Tech¬ 
nology. Three years Honours School of Chemistry, Manchester University. 
1st Class Honours 1921. Joint author of Estimation of Nitrobenzene,” 
J, Chem, Ind, (Signed by) Harold B. Dixon, Arthur Lapworth, F. P. Burt, 
Frederick Challenger, Henry Stephen. 

Simpson, Fred. Wooler, Gheapside, Spennymoor. Chief Chemist to 
Messrs. Peaae & Partners, Collieries and Chemical Works, Eldon, Bishop 
Auckland. Jan. 1908—^Aug. 1914, assistant chemist, Weardale Steel, Iron, 
Coal, & Coke Co., Spennymoor, Durham. Sept. 1914—^Feb. 1916,18th Durham 
L. I., H.M. Forces. Feb. 1916—^Aug. 1917, M. Munitions, Explosive and 
Chemical Products, Dovercourt, Essex—Chemist in chaige of nitration and 
water purification of tetryl (S. Baldwin, M.Sc., F. O. Rice, D.Sc.); Aug, 1917— 
March 1918, M. Munitions, chief assistant chemist, Redboume Hill Steel 
Iron, Coal, A Coke Co., Scunthorpe, Lincoln (E. C. Broomhead, M.Met.),. 
March 1918—, chief chemist. Pease & Partners, Eldon Group, Bishop 
Auckland. (Signed by) J. E. Grainger, Arthur Marsden, L. Orange, N, D, 
Bidsdale, C. H. Ridedale, Emeet W, Jackeon, 

SzBMAN, Walter William, 222, Reddings l^me. Hall Green, Birm¬ 
ingham, Lecturer in Chemistry at the Technical, School, Handsworth„ 
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Birmingham. B.Sc. <Lond.). (Signed- by) T. Slater Price, W. E. Harrison, 
E. L. Bhead. 

Smith, Lenkabt, Lund, Sweden. Present address: Chem. Laboratory, 
University College, London. Dr. Phil. Reader to the University at Lund. 
Assistant to the Chem. Laboratory, Lund, 1910-17; Dr. Phil. 1917. Redder 
since 1917. Publications in Zeitachr, Phyaik. Chemie (6), in Joum. prakt. 
Chemie (2), in Zeitachr, analyt, Chemie (1). Several Swedish publications. 
(Signed by) F. G. Donnan, J. N. Collie, Irvine Masson, W. E. Gamer. 

Stainer, Wiixiam James, 48, Osmand Road, Hove, Sussex. Head¬ 
master Municipal Secondary School for Boys, Brighton. B.A. (Lond.). 
Fellow of the Chemical Society, 1897-1904. Formerly tecM^her of chemistry 
and mathematics in this school. Author of “ Synopsis of Advanced Chem¬ 
istry,” “ Notes on Physiography,” “ Junior Practical Mathematics,” “ Graphs 
in Maths, and Science.” (Signed by) W. W. Reeve, H. B. Mackie, M. C. 
Clutterbuck. 

Steven, David, 44, Howard Street, Arbroath, Forfarshire, Scotland. 
Assistant in Department of Physiology, University College, Dundee. B.Sc. 
{pure science) of St. Andrews University. (Signed by) J. C. Irvine, Alex. 
McKenzie, John S. W. Boyle. 

Stobeb, George Paterson, 48, Llanthewy Road, Newport, Mon. Analyti¬ 
cal Chemist. Articled pupil for two years to J. A. Hatfield, F.I.C., F.C.S. 
Assistant chemist (chief assistant from May 1916 to May 1919) from May 1916 
to October 1919 at Messrs. J. Lysaght, Ltd., Newport, Mon. Applied science 
student at University College, Cardiff, sessions 1919-21. A.I.C. (Signed by) 

E. P. Perman, A. A. Read, C. M. Thompson, J. A. Hatfield, Cecil H. Desch. 
Stoton, Percy Fred, 66, Charrington Street, London, N.W.l. Student. 

I have completed the three years’ course in chemistry at East London College. 
(Signed by) J. R. Partington, F. G. Pope, F. W. Turner. 

Swan, Enoch, 129, Liverpool Road, Birkdale, Southport. Physical 
Chemist, Cotton Research Association, Manchester. B.Sc. with 1st Class 
Honours in Chemistry at the Victoria University of Manchester. One year’s 
research in colloidal chemistry. Appointed physical chemist. Cotton 
Research Association, Shirley Institute, Manchester, 1921. (Signed by) 
Harold B. Dixon, F. P. Burt, J. E. Myers, Fred Fairbrother, Colin Camp¬ 
bell, W. W. Adamson. 

Thomas, Garfield, B.Sc., 8, April Street, Chorlton-on-Medlock, Manchester. 
Research Student in the Chemical Laboratories, Manchester University. 
1st Class Honours chemistry, 1921. (Signed by) Harold B. Dixon, Arthur 
Lapworth, F. P. Burt, Frederick Challenger, Henry Stephen. 

Thomas, Walter, 24, Richborough Road, Cricklewood, N.W.2. Practising 
Analyst. I am now engaged on original research work in connexion with 
pathological chemistry. My partner and I have recently succeeded in pre¬ 
paring colloidal argentum and cuprum, sulphur, iodine, manganese, etc., by 
an entirely new and advantageous method. Use of Library. (Signed by) 
John N. Vowler, H. M. Spiers, F. J. Kettel. 

Tookey, Phyllis Margaret, Combe Lodge, Duncombe Hill, Honor Oak 
Park, S.E.23. Student. Research student. University College, London. 
(Signed by) J. N. Collie> F. G. Donnan, Irvine Masson. 

Tucker, Stanley Hobwood, Lincoln College, Oxford. Researcher 
engaged in Organic Chemical Research at the University of Oxford. Four 
years’ experience in the Government Laboratory under Sir James J. Dobbie, 

F. R.S. J three years research work with Professor W. H. Perkin, F.R.S. 
Recently appointed lecturer in organic chenddstry to the University of Glasgow. 
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Publications, T., 1916, 109, 690; 1918, 113, 140; 1921, 119, 216. (Signed 
hy) W. H. Perkin, E. Hope, Thos. H. Durrans. 

UsHBRWOOD, Edith Hilda, 10, Holly Park Gardens, C. E. Finchley, N.:]. 
Hesearch Student at Imperial College of Science and Technology. Scholar 
at Royal Holloway College, 1916-20. Gilchrist Scholarship and Neil Arnott 
Medal for chemistry, 1918. 1st Class B.Sc. Hons. (Chemistry), 1920. 
(Signed hy) M. A. Whiteley, T. S. Moore, Jocelyn Thorpe. 

Varley, William Mansergh, 7, Preston Park Avenue, Brighton. Prin¬ 
cipal of the Brighton Technical College. M.A. (Cantab.), D.Sc. (Manchester 
and Leeds), Ph.D. (Strasbourg). Previously Principal of the Swansea 
Technical College, director of technical instruction for Devonport, assistant 
professor of physics and electrical engineering at the Heriot-Watt College, 
Edinburgh. Author of “ On the Photo-electric Discharge from Metallic 
Surfaces in Different Gases,'’ Trane, R. Soc, Land, 1903; “On the 
Influence of Temperature on the Photo-electric Discharge from Platinum,” 
Proc, R. Soc. JEdin., 1907 (in conjunction with F. Unwin, B.Sc.); “ On the 
Absorption of Ultra-violet Light in Different Gases,” Proc. Carnb. Phil. Soc., 
1904, and other papers of purely physical interest. (Sigtied by) M. C. Clutter- 
buck, W. W. Reeve, Henry B. Mackie. 

Verma, Panna Lal, Lahore (India). Student, Electrical Engineering 
Class, St. Andrews University. B.Sc. (pure science), Punjab University. 
(Signed by) Edwin Theodore Dean, J. C. Irvme, V. S. Puri. 

Wark, Ian William, 43, Vincent Square, Westminster, S.W.l. 1851 
Science Research Student at University College, London. B.Sc. Hons. 
(Melbourne). Exhibition of 1851 Science Research Scholar for Melbourne, 
1921, Published (in conjunction with J, Packer, Esq., B.Sc.) a paper on 
Cupritartrates ” in J.C.S.f August 1921. Late lecturer in chemistry. 
Queen’s College, University of Melbourne. (Signed by) F. G. Donnan, W. E. 
Garner, Irvine Masson. 

Warren, George James, 28, Bavent Road, Camberwell, S.E.5. Student 
for Honours Chemistry Degree at Birkbeck College, University of London. 
Throe years student at above institute, chemistry chief subject. Two years’” 
previous laboratory experience. (Signed by) B. R. Heasman, S. Sugden, 
George Senter. 

Watson, Bertram Thomas, 36, Coopersale Road, Lower Clapton. N.E. 
Analytical Chemist and Lecturer’s Assistant. Student, City of London College, 
1909-13. Assistant analyst. National Alloys, Ltd., Ilford, 1913-16. Chief 
analyst. National Alloys, Ltd., 1916-20. Assistant to Mr. A. W. Bain, B.A., 
B.Sc., F.I.C., F.C.S., and Mr. Duly, M.A. (Cantab.), 1920 to present time,. 
City of London College, Moorflelds, E.C. (Signed by) A. E. Garrett, Alex. 
W. Bain, E. J. Jackman. 

Whitfeild, Bernard Wyndham, Gordon College, Khartoum. Assistant 
Government Chemist, Sudan Government Laboratories, Khartoum. A.I.C. 
Desires the literature of the Society. (Signed by) T. A. Henry, Sami. S. Pickles,. 
Ernest Goulding. 

Wilkie, (Rev.) James George, 11, Luxemburg Gardens, Brook Green, W.6. 
Clerk in Holy Orders. Chemistry and Physics Master at St. Paul’s School,. 
W.6. Registered as a schoolmaster under the Registration Council. Keenly 
interested in modem developments of chemistry and anxious to keep in 
touch with recent work and to avail myself of the Society’s lectures and 
publications. (Signed by) Leslie N. Brown, E. V. Evans, George Newbery. 

Wilkinson, James Henry, 18, Stockton Road, Sunderland. Science- 
Teacher. Upper Std, School and P.T. Centre, Seaham Harbour, Durham. 
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I desire to keep in touch with the progress made in chemistry and to receive 
the Society’s Journals. Taking Hons. Chem. B.Sc. (London). (Signed hy) 

C. F. Baker, P. C. L. Thome, G. T. Moore. 

WiLSDON, Bernard Howell, Lyallpur, Punjab, India. Indian Educa- 
tional Service. M.A., B.Sc. (Oxon.). Professor of Chemistry, Government 
College, Lahore, 1913-17. Agricultural chemist to Government of the 
Punjab, 1917-21. Publications : Part authorship of various papers appearing 
in Chem, Soc, Joum, : Studies in Soil Moisture, Part I”; “Memoir,” J, 
Dept, of Ag, in India (Chemical Series), Vol. VI, No. 3; and 'Annual Expt, 
Record of Punjab Agrnc. Dept,^ 1919,1920, and 1921. (Signed by) N. V. Sidgwick, 

D. LI. Hammick, T. W. J. Taylor. 

WooDNOTH, Percival Harry, 88, Rodenhurst Road, Clapham Park, 
S.W.4. Joint Principal, Westminster College of Chemistry, Pharmacy, and 
Botany, 190, Clapham Road, S.W.9. Pharmaceutical chemist (Member of 
the Pharmaceutical Society). Demonstrator, then lecturer for past seven years 
on chemistry at above school. Desirous of obtaining the literature, etc., 
on the recent advances in chemistry. (Signed by) H. Sampson Wills, 

E. Francis Smith, J. Walter E. Ross. 

Wylam, Birkett, Lockerbie, Foggy Furze, West Hartlepool. Research 
Student in Chemistry, Armstrong College, Univ. of Durham. B.Sc. (Dunelm) 
with Honours (II) in chemistry. 1 desire to keep abreast of the literature 
of the science. (Signed by) W. N. Haworth, G. C. Leitch, C. F. Allpress, 
J. A. Smythe. 

The following Certificates have been authorised by the Council for 
presc^itation to ballot under Bye-law I (2): 

Askew, Henry Oscar, “ Rosthwaite,” Konini Road, Riocarton, Christ¬ 
church, N.Z. Assistant Chemist with the New Zealand Refrigerating Co., Ltd. 
M.A. (N.Z.), 1st Class Honours in Chemistry. Thesis ; “ On Solubility of 
Calcium Carbonate in Presence of Alkali Salts and an Attempt to Determine 
by Electrometric Means the effect of such on the Solubility Product 
(Ca ][C 03 "J = K,” (to be published Trans, N.Z. Inst, for 1921). Charles 
Cook Memorial Scholar (for Post-Graduate Research). (Signed by) George 
Gray, A. M. Wright. 

Bass, Lawrence Wade, 1248, Yale Station, New Haven, Connecticut, 
XJ.S.A. Research Student in Organic Chemistry and Teaching Assistant in 
Freshman Chemistry, Yale University. Ph.B. (in chemistry), Yale Univer¬ 
sity, 1919. Graduate student in organic cliemistry at Yale University, 
1919-21. Laboratory assistant *in freshman chemistry, first term, 1919-20. 
Teaching assistant in freshman chemistry, second term, 1919-20, and school 
year, 1920-21. Candidate for Ph.D. in 1922. (Signed by) James Kendall, 
H. T. Clarke, C, E, K. Mees, S. E. Sheppard, 

Hartmann, Ernest Edward, 222, Hamilton Street, Bound Brook, N.J., 
U.S.A. Technical Adviser to Calco Chemical Company. Zurich Cantonal 
Tec^icum, Diploma 1887. Swiss Federal Polytechnic, 1888. University of 
Zurich, 1889-91, private assistant to Victor Merz. 1903-1906 President, 
Hawaian Sugar Chemists’ Assn. 1913-16. Technical expert, West India Sugar 
^nance Corp. 1916 to present day, technical adviser, Calco Chemical Co. 
Publications: A number of papers in connexion with the manufacture of 
^ane-sugar in the' Hawaian Planter^ Monthly and in The Sugar Cam 
^tween 1897 and 1903. (Signed by) Wilder D. Bancroft, Maraton T. Bogert. 
Thoa. R. Duggan. 
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Abdbbhalden, Emil. Die Bedeutung der Verdauung fiir den 
Zellstoffwechsel. (Prom the Zeitsch. Oaterr, Ingen, u, Archit,- 
Vereim, 1911.) 

- Schutzfermente des tierischen Organismus. Berlin 1912. 

pp. xii-fllO. ill. 

- Physiologisobes Praktikum: chemische, physikalisch- 

chemische und physikalische Methoden. 2nd edition. Berlin 1919. 
pp. xii + 310. ill. 

Ackermann, D. Uber dsfe^^Vorkommen von Trigonellin und 
Nikotinureaure im Harn nach Verfiitterung von Nikotinsamre. 
(From the Zeitsch, BioL, 1912, 69.) 

Acz^l, Geza. Ueber iS-Methylnaphtalin und seine Derivate. 
Berlin 1913. pp. 63. 

Adams, Leason H. See White, Walter P. 

Adler, Josef. Zur Theorie der Gerbung. Heidelberg 1908. 
pp. 59. 

Albuquerque, Matheus d'Andrade. Oleatoe e estearatos 
(sabdes) de alguns metaes. (From the Eevista chhnr, pura applic,, 
1916, [ii], 1.) 

- Sobre uma rela 9 Sk> entre os espectros de abeorp 9 S.o visiveis 

de alguns metaee nos seus derivados: M^X ^4 e (M 2 )^^X '0 (saee de 
sesquioxydo). (From the Eevzsta chirfi. pura appUc^y 1916, [ii], I.) 

- Catalise. (From the Eevista chim. jnjbra applic.^ 1918, 

[ii]. 3.) 

- A varia^do dos calores atomicos em funojAo da temperar 

tura. Ponta Delgada 1919. pp. 20. 

American Chemical Society. Decennial index to Chemical 
Abstracts, volumes I—X, 1907-1916. 4 vols. Easton, Pa., 1917- 
1919. pp. viii + 4823 + xvi. (Eeference.) 

American Institute of Chemical Engineers. Transactions. 
Vol. XI, 1918, etc. New York 1920+. {Eefermce.) 

American Society for Testing Materials, t^roiieedmgi. 
Tol. XIX., etc. Philadelphia 1919 +. (Eeference.) 
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Anschutz, Eioharu. Friedrich August Kekul4. (From the 
AUgemtmtn DeuUchm Biogra^hie^ 1905, 51.) 

-Hans Landolt. (Prom the Bonwr Zeitimg^ 1910.) 

Abmstbong, Edward Franeland. The simple carbohydrates 
and the gluoosides. 3rd edition. London 1919. pp. x + 239. 

Arnold, John Oliver, and Ibbotson, Fred. Steel works 
analysis. 4th edition. London 1919. pp. xvi + 419. ill. 

Arreguine, Victor. Methods pratique de determination du 
point d’ebullition, aveo des petites quantites de substance. (From 
the —. Soc, Ghim, Argent.^ 1919, 3.) 

Asayama, ChOai. Experimentelle Beitrage zur Frage uber die 
Bildung des Harnindicans. Mitt. I. und 11. (From the Act. 
Schol. Med. Unvv. Imp., Kioto, 1916, 1.) 

Association of British Chemical Manufacturers. The 
chemioal industries of German Rhineland: a summary of the report 
of the British Chemioal Mission on chemical factories in the 
occupied area of Germany. London 1920. pp. 29. ill. 

Atack, Frederick William [Editor], assisted by Leonard 
Whinyates. The Chemists' Year Book 1920. 2 vds. London 

1920. pp. viii + 1136. ill. {Reference.) 

Australia, Commonwealth of. institute of Science and IndAis- 
try. Bulletin No. 14. An investigation of the Marine Fibre " of 
Fosidonia australis. By John Read and H. G. Smith. Melbourne 
1919. pp. vi-i-60. ill. 

Barker, George Frederick. Memoir of Frederick Augustus 
Genth. Read before the American Philosophical Society, Decern* 
ber 6th, 1901. pp. xiv. ill. 

- Biographical memoir of Matthew Carey iiea. 1823-1897. 

[With bibliography.] (From the Washington Nat. Acad. Sci., 
Biog. Mem., 1905, 6.) ill. 

Barnett, Edward de Barry. A text-book of organic chemistry. 
London 1920. pp. xii + 380. ill. 

- The preparation of cSrganic compounds. 2nd edition. Lon¬ 
don 1920. pp. XV+273. ill. 

Bassett, H. Ll. See Onslow, Muriel Wheldalb. 

Bayley, Frank. See Sinnatt, Frank Sturdy. 

Bayliss, William Maddock. The nature of enzyme action. 
4th edition. London 1919. pp. viii+190. 

Beadle, Clayton. See Cross, Charles Frederick. 

Bechhold, Heinrich. Colloids in biology and medicine. 
Authorized translation from the 2nd German ^ition, with notes 
and emendations by Jesse G. M. Bullowa. New York 1919. pp. 
xiv+ 464. ill. 

Beck, Walter. Uber Hydrocellulose, Acetylcellulose und die 
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Befttimmung dm Essigsauregelialta von Acetylcellulosen. Weida i. 
Thiir. 1912. pp. 68. ill. 

Bedfokd, Duke of, and Pickeeing, Spencer. Science and fruit' 
growing: being an account of the results obtained at the Woburn 
Experimental Fruit Farm since its foundation in 1894. London 

1919. pp. xxiiH-348. ill. 

Beilstein's Handbuch deb Obganischen Chemie. Heirau&h 
gegeben von der Deutschen Chemisohen Gesellschaft, bearbeitet von 
Bebnhard Prageb und Paul Jacobson. Vol. 11. Acydisohe 
Monooarbonsaureo und Polycarbonsauren. 4th edition. Berlin 

1920. pp. viii4-920. (Two copies.) 

• Benary, Erich. Fortschritte der organischen Chemie vom 
1. Marz 1911 bis 1. Januar 1912. (From Fortschritte der Chemiey 
1912, 6.) 

Benisohke, Gustav. Die wissenschafllichen Grundlagen der 
Elektrotechnik. 4th edition. Berlin 1918. pp. xvi+655. ill. 

, Bergen, Julius von. Uber die Hydrierung ungesattigter 
Aldehyde und Ketone und deren Derivate mittels kollodialem 
Palliidiumhydrosol als Katalysator. Karlsruhe 1913. pp. 56. ill. 

Bergmann, Wilhelm. Uber der Heerabol-Myrrha. Bern 1906. 
pp. 63. 

Bevan, Edward John. See Cross, Charles Frederick. 

Beyer, Oskar. Ueber die Kontrolle und Herstdlung von Sac 
charin. Zurich 1918. pp. 142. ill. 

Biltz, Heinrich, and Biltz, Wilhelm. U bungsbeispiele aus 
der unorganischen Experimentalchemie. 3rd edition. Leipzig 1920. 
pp. xii-f242. ill. 

Biltz, Wilhelm. See Biltz, Heinrich. 

Bland, Norman. See North, Barker. 

Bleuler, Hanns. Ueber eimge Derivate des Iso-Cumaranons. 
Zurich 1911. pp. 26. 

Bloch, Lippmann Friedrich. Siudien uber Eotationsdispersion 
und Mutarotation der Zuckerarten in Wasser, Pyridin und 
Ameisensaure. Berlin 1911. pp. 71. 

Blount, Bertram, Woodcock, William H., and Gillett, 
Henry J. Cement. London 1920. pp. xii + 284. ill. 

Blyth, Alexander Wynter, and Blyth, Meredith Wynter. 
Poisons: their effects and detection. 5th edition. London 1920. 
pp. xxxiv + 746. ill. 

Blyth, Meredith Wynter. See Blyth, Alexander Wynter. 
Bondi, S. Ueber Lipoproteide und die Deutung der degener- 
ativen Zellverfettung. (From the Wien. him. Woch.y 1908, 21.) 

Bone, William AafTHUR. Cantor lectures on coal and its coi^^ 
servation. London 1919. pp. 27. 

B 2 
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B<>uohonnet, a. Bismuth, 4tain, plomb. Fans 1920. pp, x+ 
376. 

Bbeinl, a., and Young, W. J. The occurrence of lead poison¬ 
ing amongst North Queensland children. (From the Ann, Trap, 
Med, Parasit,y 1914, 8.) 

British Association for the Advancement of Science. Third 
report on colloid chemistry. London 1920. pp, ii-t-154. 

Brown, Henry Hilton. See Brown, James Campbell. 

Brown, James Campbell. A history of chemistry from the 
earliest times. 2 nd edition edited by Henry Hilton Brown. 
London 1920. pp. xxxii + 544. ill. 

Brown, Nelson Courtlandt. Forest products, their manufac¬ 
ture and use: embracing the principal commercial features in the 
production, manufacture, and utilization of the most important 
forest products other th&n lumber, in the United States. New 
York 1919. pp. xx-f472. ill. 

Browne, W. H. The art of pyrotechny. London [n.d.] pp. 
148. ill. 

Bruhl, Julius Wilhelm. See Butschli, O., and Ebler, E. 

Brunck, Otto. See Winkler, Clemens. 

Buckmaster, George A. Arthur Gamgep. (From The Lancet^ 
1909.) ill. 

Bulow, Carl. Eine neue Theorie vom Bau chemischer Verbin- 
dungen. (Sammlung, Vol. XXV.) Stuttgart 1919. 

Butschli, 0., and Ebler, E. Gedachtnisfeier fiir Julius Wil¬ 
helm Briihl am 5 Mai 1911. (From the Verh, Naturhist, med, 
Ver, Heidelberg, 1911, N.S. 11.) ill. 

Bullowa, Jesse G. M. See Bechhold, Heinrich. 

Bunsen, Robert. See Curtius, Theodor. 

Bureau des Longitudes. Annuaire pour Tan 1920. Paris 
1920. pp. viii-f-708+ 28+ 64 + 70. {Reference,) 

Burgess, George Kimball. Temperature measurements in 
steel furnaces. New York 1919. pp. 8 . 

- Science and the after-war period. (From the 8c%, 

Monthly, Feb, 1919.) 

-Govermental research. (From the Sci, Monthly, Oct. 1920.) 

Butler, T. Howard. Beitrage zur Kenntnis des Ps^udo- 
kodeins und e-Methylmorphimethins. Jena 1909. pp. 31. 

By waters, Hubert William. Vitamines. (From Science Pro¬ 
gress, 1914, 9) ill. 

Cahen, Edward, and Wootton, William Ord. The mineralogy 
of tile rarer metals. A handbook for prospectors. With a fore¬ 
word by F. W. Harbord. 2 nd edition. London 1920. pp. 
xxxii + 246. 
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Gain, John Cannbll. The manufacture of intermediate pro¬ 
ducts for dyes. 2nd edition. London 1919. pp. xii-i-273. ill. 

-La fabrication des matieres interm^iaires pour les 

colorante. Translated by FiH^&be Salles. Paris 1920. pp. 
XX + 294. ill. 

-The chemistry and technology of the diazo-compounds. 

2nd edition. London 1920. pp. xii+199. 

- See Eosooe, The Right Hon. Sir Henry Enfield. 

Canadian Chemical Journal. See Canadian Institute of 
Chemistry. 

Canadian Institute of Chemistry. Canadian Chemical 
Journal. A Canadian journal devoted to metallurgy, electro¬ 
chemistry, and industrial chemistry. Vol. IV., etc. Toronto 
1920-f. (Reference.) 

Cantor Lectures. See Bone, William Arthur. 

Cantrill, T. C. Some chemical characters of ancient charcoals. 
(Prom ArchaeoL CamhrensiSj July, 1919.) 

Carr, Francis Howard. The Harrison Memorial Lecture. 
[Edward Frank Harrison.] LQndon 1919. pp. 23. ill. 

Carter, H. R., Flax and its products. London 1920. pp. 
viii-1-311. ill. 

Casaburi, Vittorio. Conda e tintura delle pelli. Milano 1913. 
pp. xiii-l-464. ill. 

Castner, Hamilton Young. Unveiling of a bronze tablet to 
the memory of Hamilton Young Castner in Havemeyer Hall, 
Columbia University, City of New York. (From the Sch. Mines 
Qtuirt.t 1904, 26.) ill. 

Ceramic Society. Transactions. Vol. 18, etc. Stoke-on-Trent 
1919-F. (For circulation.) 

Chalmers, T. W. Paper making and its machinery: including * 
chapters on the tub sizing of paper, the coating and finishing of 
art paper and the coating of photographic paper. London 1920. 
pp. xii-1-178. ill. 

Chaptal, Jean Antoine Claude. Elemens de chymie. 2nd 
edition. 3 vols. ♦Paris, L’an troisieme de la Republique [1794]. 
pp. civ-1-270, 446, 436. (Reference.) 

Chemical Engineer, The. A monthly publication of industrial 
chemistry. Vol. 27, No. 11—^Vol. 28, No. 4. New York, Nov. 
1919—Apr. 1920. (Reference.) 

Continued as:— ' . 

Chemical Age. A consolidation of The Chemical Engineer 
and Chemical Age. Vol. 28, No. 6, etc. New York, May 1920-1-. 

Chemical Spoiety. Les progr^s de la chimie en 1918. Traduc¬ 
tion Iranpaise. Paris 1919. pp. xvi-4-321. 
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Chbmie deb Ebde. Beitrage zur chemischen Mineralogie, Petro- 
giaphie und Geologie. Edited by G. Linck. Vol. I, etc. Jena 
1914 -f. (Reference.) 

Christiansen, J. A. On the reaction between hydrogen and 
bromine. (From the B.K. DansJce Videnskahernes Selskah. Math, 
fys. Medd., 1919, 1.) 

Chwolson, 0. D. Sur les poids atomiques. (From the Bull. 
Acad. Sci. Retrograde 1915 ) 

CiAMiciAN, Giacomo. L'opera scientifica di Guglielmo Koerner. 
Milano 1910. pp. 16. ill. 

Claassen, H. Die Zucker-Fabrikation mit besonderer Beriick- 
sichtignng des Betriebes. 4th edition. Magdeburg 1918, pp. 367. 

Clark, William Mansfield. The determination of hydrogen 
ions: an elementary treatise on the hydrogen electrode, indicator 
and supplementary methods with an indexed bibliography on appli¬ 
cations. Baltimore 1920. pp. 317. ill. 

Classen, Alexander. Handbuch der analyiischen Chemie. 
I. Qualitative Analyse. 7th edition. Stuttgart 1919. pp. xii + 
341. 

Classen, Alexander, and Cloeren, H. Quantitative analysis 
by electrolysis. Revised, rearranged and enlarged English 
edition. By William T. Hall. NewYork 1919. pp. xivH-346. 
ill. 

Clayton, AVilliam. Margarine. London 1920. pp. xii + 188. 
ill. 

Cl£,ment, Louis, and Rivi^ire, C. La cellulose et les Others 
cellulosiques, leurs applications indusirielles. Paris 1920. pp. 
iv + 356. ill. 

Clibbens, Douglas Arthur. The principles of the phase 
theory: heterogeneous equilibria between salts and their aqueous 
solutions. London 1920. pp. xx + 384. ill. 

Cloeren, H See Classen, Alexander. 

Clowes, Frank, and Coleman, Joseph Bernard. A treatise on 
qualitative analysis. 9th edition. London 1920. pp. xvi-i-400. 
ill. 

Cohn, Georg. Geeohmack und Konstitution bei organiachen 
Verbindungeii. (Sammlung, Vol. XXII.) Stuttgart 1915. 

- — Die Carbazolgruppe. Leipzig 1919. pp. viii + 317. 

Coleman, Joseph Bernard. See Clowes, Frank. 

Collegium. See International Association of Leather 
Trades Chemists. 

Collins, Sydney Hoare. Chemical fertilizers and parasitiddee. 
London 1920. pp. xii+273. ill. 

Conjoint Board of Scientific Societies. Metric Committee. 
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Report on compulsory adoption of the metric system in the United 
Kingdom. London [1920]. pp. 70. 

Connecticut Agricultubal Experiment Station. 14tli~19th 
Annual Reporte, for 1890—1895. New Haven 1891—1896. {Befer- 
ence,) 

Cooke, Josiah Parsons. See Jackson, Charles Loring. 

Cross, Charles Frederick, Sevan, Edward John, and Beadle, 
Clayton. Cellulose: an outline of the chemistry of the structural 
elements of plants with reference to their natural history and 
industrial uses. New impression with a supplement. London 
1918. pp. xx + 348. 

Crowther, James Arnold. Ions, electrons, and ionizing radi¬ 
ations. London 1919. pp. xii + 276. ill. 

Cullingworth, Charles J. See Leech, i^ANiEL John. 

Curtis, A. H. Manganese ores. (Imperial Institute Mono¬ 
graph on Mineral Resources.) London 1919. pp. x-i-118. 

CuRTius, Theodor. Viktor Meyer. Rede, gehalten bei der 
^Enthiillung der Viktor Meyer-Biiste im grossen Horsaale dee 
chemischen Instituts zu Heidj&lberg am 21 Dezember 1901. Heidel¬ 
berg 1903. pp. 32. 

- Robert Bunsen als Lehrer in Heidelberg Heidelberg 

1906. pp. 68. 

Cushman, Josephine A. A special library for the rubber indus¬ 
try. (Municipal Univ, of Alcron, Faculty Studies, No. 1.) 1920. 

Dancaster, Ernest Augustus. Limes and cements, their 
nature, manufacture and use. An elementary treatise. 2nd 
edition. London 1920. pp. xii + 220. ill. 

Darling, Charles Robert. Pyrometry: a practical treatise 
on the measurement of high temperatures. London 1920. pp. 
xii-}-224. ill, 

Davies, G. M. Tin ores. (Imperial Institute Monograph on 
Mineral Resources.) London 1919, pp. x+112. 

Davies, Llewellyn John. South Wales coals: their analyses, 
chemistry and geology. Cardiff 1920. pp. vi + 100. 

Davis, Oliver C. M. The use of physical constants in toxic- 
ology. (From the Brit, Med. J., 1913.) 

Davis, William Alfred. See Pusa, Agricultural Research 
Institute. 

Dean, Reginald Scott. See Schenck, Rudolph. 

Delacre, Maurice. Histoire de la chimie. Paris 1920. pp. 
xvi-f632. ill. 

Deutsche Oesellschapt rtln Metallkunde. See Zeitschrift 
fCr Metallkunde. 

Devonshire, Mrs, R. L, See Vallery-Radot, Ren3&. 
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Dxbks, Bbknhabd. liber das 2-Aminoflavon und deseen 
Derivate. Bostock 1906. pp. 47. 

Ditmar, Rudolf. Die Synthese des Kaulschuks. Leipzig 1912. 
pp. viii + 124. ill. 

Doelter, Cornelio. [Editor.] Handbuch der Mineralcbemie. 
Vol. I., etc. Dresden 1912+ . 

Dolt, Maurice Ij. Cbemical French. An introduction to the 
study of French chemical literature. Easton, Pa., 1918. pp. 
viii4-398. 

Dowson, J. Emerson, and Larter, Alfred Tabois. Producer 
gas. 4th edition. London 1920. pp. xviii + 361. ill. 

Driffield, Vero Charles. See Royal Photographic Society 
OP Great Britain. 

Drucker, Carl. See Ostwald, Wilhelm. 

Duclaux, Jacques. Les colloid es. Paris 1920. pp. viii+288. ill. 

Duu, Ernst. Beitras^e zur Kenntnis der Dioxychalkone. Bern 
1911. pp. 34. 

Durrans, Thomas Harold. The relationship between odour and 
chemical constitution. (From the Perf. and Essent. Oil Rec.y 1919, 
10 .) 

- A treatise on distillation. (From the Perf. and Ksseni. Oil 

Bee,, 1920, 11.) 

Eason, Alec B. Flow and measurement of air and gases. 
London 1919. pp. xii + 252. ill. 

Ebler, E. See BOtschli, O. 

Edwards, Charles Alfred. The physico-chemical properties 
of steel. 2nd edition. London 1920. pp. xii-f282. ill. 

Egner, Max. Uber Ortho-oxyderivate des Triphenylcarbinols. 
Stuttgart 1913. pp. [via]+ 40. 

Egypt. Department of Public Health, Reports and notes of the 
PubUo Health Laboratories, Cairo. No. 3. Egyptian water sup¬ 
plies. Caiio 1920. pp. 106. ill. 

- Survey Department. Report on the work of the Govern¬ 
ment Analytical Laboratory and Assay Office, 1913—1919. By 
Alfred Lucas, pp. 58. 

Einstein, Albert. Uber die spezielle und die allgemeine Rela- 
tivitatstheorie. 6th edition Braunschweig 1920. pp. iv + 84. 

Errera, L. Jean-Servais Stas. (From the Eevue Belg., 1892.) 

Escard, Jean. Les fours eleotriques industriels et les fabrications 
eiectrothermiques. Paris 1919. pp. viii + 652. ill. 

Ewing, Sir J. Alfred. Thermodynamics for engineers, Cam¬ 
bridge 1920. pp. xiv+384. ill. 

Ferguson, John B The term ** inversion.** (From Science, 
1919, [N.S.], 60.) 



Febguson, William Bates. See Royal Photogbapmio 
Society of Obeat Bbitain. 

Febbeiba da Silva, A. J. A suposta salicdlagem doe vmhos 
Portugueees no Brasil (1900—1902). Mem6rias, notas e dooumentos. 
Coimbra 1919. pp. xxiv + 648. 

Fiebz, Hans Eduard. Grundlegende Operationen der Farben- 
chemie. Ziiriob 1920. pp. xi + 323. ill. 

Fischbb, Emil. Untorsuchiingen^uber Depside und Oeorbstoffe 
(1908—1919). Berlin 1919. pp. vi4-542. 

Fischeb, Fbanz. See K. Wilhelm Instituts fIib Kohlen- 

FOBSOHUNG. 

Fishenden, Margaret White. See Scientific and Industrial 
Research, Fuel Research Board, 

Fitzgerald, George Francis. See LABMoitf Joseph. 
Fonrobert, Ewald. Das Ozon. (Chemie in Einzeldarstellungen. 
Vol. IX.) Stuttgart 1916. pp. x + 282. ill. 

Foote, Paul D. See Optical Society of America. 

Fobcband, Robert de. Cours de chimie. 2nd edition. 2 vols. 
Paris 1918—1919. pp. viii+^37, [iv] + 527. ill. 

FormAnek, Jaroslav. Benzm, Benzinersatzstoffe und Mineral- 
scbmiermittel: ihre Untersuchung, Beurteilung und Verwendung. 
Berlin 1918. pp. vii + 260. ill. 

FormAnek, Jaroslav, and Grandmougin, Eugen. Untersuchung 
und Nachweis organischer F^rbstoffe auf spektroekopischeim Wege. 
2nd edition. 2 vols. Berlin 1908—1913. pp. viii + 262, [iv] + 366. 
ill. [Wanting II, iii.] 

Frankel, Sigmund. Die ArzneimittebSynthese auf Grundlage 
der Beziehungen zwischen chemischem Aufbau und Wirkung. 4th 
edition. Berlin 1919. pp. viii + 883. 

Franke, Hans. Die pflanzlichen Gerbstoffe. Ubersicht iiber 
Vorkommen, Eigenschaften, Gewi^nung und Anwendung der 
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